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ABSTRACT
The Role of the Teacher in the A cq u i s i t i o n  of Count ing S k i l l s  
by Peter  Col in  P a t i l l a ’
The study is  an a c t i on  research p r o j e c t  to improve the t each i ng  of 
count ing by focusing on t hr ee  components.  The f i r s t  i s  the designing  
of m a t e r i a l s  and a c t i v i t i e s  which may help c h i l d r e n  develop a g r e a t e r  
understanding and conf idence in t h e i r  count ing s k i l l s .  The second is  
designing a c t i v i t i e s  which w i l l  enable c h i l d r e n  to work as a c l a s s ,  as 
c o - o p e r a t i v e  group members and as i n d i v i d u a l s  w i t h i n  d i f f e r i n g  
o r g a n i s a t i o n a l  f rameworks.  The t h i r d  i s  f i n d i n g  ways of he lp ing  
t eachers  e f f e c t  the management of change w i t h i n  t h e i r  classroom.
The c o l l a b o r a t i v e  study i s  based upon n o n - p a r t i c i p a n t ,  non- judgemental  *
observat i on  of f i v e  teachers  in d i f f e r e n t  schools.  I t  i s  a
n a t u r a l i s t i c  i n v e s t i g a t i o n .  The r e s u l t s  of the observat i ons  were used
to e f f e c t  change w i t h i n  the classrooms through adap t a t i o n  r a t h e r  than
through i mpos i t i on  of s o l u t i o n s .  The f o c i  of the o bser va t i ons  were
the r o l e  of the t eacher  and the range of count ing exper iences  o f f e r ed
to six randomly chosen t a r g e t  c h i l d r e n  w i t h i n  each c l a s s .  A f t e r  nine
observat i ons  over two school  terms the t a r g e t  c h i l d r e n  undertook seven
t e s t s  to assess t h e i r  performance on var i ous  aspects of count i ng .  The
r e s u l t s  showed t h a t  a l though t he r e  were s i g n i f i c a n t  d i f f e r e n c e s
between the teachers  t he r e  was no s i g n i f i c a n t  d i f f e r e n c e  between the
t e s t  i t ems.  This is  c ons i s t e n t  wi th the view t h a t  count ing s k i l l s  are
not independent  e n t i t i e s .
Counting a c t i v i t i e s  were designed by the resear cher  which would extend  
the count ing exper iences o f f e r ed  by each t eacher .  These formed par t  
of a c o - o p e r a t i v e ,  schoo l - based , t e a c h e r - r e s e a r c h e r  INSET programme.
They i nvolved the development of POSITIONAL concepts in count i ng ,  
using numerals to represent  number words,  using ACTIVE and STATIC 
number l i n e s  and t r a c k s ,  improving s u b i t i z i n g  s k i l l s ,  using count ing  
t echniques in the s o l u t i o n  of ACTIVE WORD PROBLEMS, using numbers as 
d i s c r e t e  l ab e l s  and as po i n t s  on a cont inuum. The design ensured 
c h i l d r e n  a c t i v e l y  p a r t i c i p a t e d  as c o - o p e r a t i v e  c l ass  or gro.up members 
and provided the o p por t u n i t y  f o r  discussion between and wi th c h i l d r e n .
I t  a l so addressed the problem of matching a c t i v i t i e s  to the t e a c h e r ' s  
o r g a n i s a t i o n a l  f ramework.
( i i )
nSo young children are faced with two important probleas with 
respect to the counting words: there are a lot to learn; and 
they oust be said in certain ways and not others.*
Page 3; H.Ginsburg (1977)
'Children's Arithmetic, the Learning Process*
D.Van Nostrand:New York
*By ensuring the adequacy of children's counting as a 
foundation for arithmetic learning when children begin their 
schooling, educators may be able to forestall learning 
probleas that would otherwise have a cumulative impact on 
children's progress through elementary school curriculum*
Page 12; C.Sophian (1986)
"Early Developments in Children's Use of Counting to Solve 
Quantitative Problems*
Paper Presented to the Annual fleeting of the American 
Educational Research Association in San Francisco 
(April 16-20) ERIC Document ED 269 276
( i i  i )
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INTRODUCTION
This study i s  concerned wi th the teaching of count ing-  s k i l l s  to young 
c h i l d r e n .  I t  has t hr ee  po i n t s  of f o c i .  The f i r s t  i s  in the design of 
ma t e r i a l s  and a c t i v i t i e s  which may help c h i l d r e n  develop a g r e a t e r  
understanding and conf idence in t h e i r  count ing s k i l l s .  The second is  
planning a c t i v i t i e s  which w i l l  enable c h i l d r e n  to work as a c l a s s ,  as 
c o - o p e r a t i v e  group members and as i n d i v i d u a l s  w i t h i n  d i f f e r i n g  
o r g an i s a t i o n a l  f rameworks.  The t h i r d  i s  he l p i ng t eachers  e f f e c t  the  
management of change w i t h i n  t h e i r  classroom.
Counting a c t i v i t i e s
A f l e x i b l e  use of count ing prov ides  an impor t ant  foundat i on  f o r  much 
of the number work undertaken in I n f a n t  and F i r s t  Schools.  Sophian 
(1986)  i d e n t i f i e d  t h r e e  aspects of e lementary  school  a r i t h m e t i c  t h a t  
depended upon f l e x i b l e  count ing a b i l i t i e s :
a) Counting helps c h i l d r en  l earn  the basic a r i t h m e t i c  f a c t s .
b) Counting helps c h i l d r en  discover  fundamental  p r o p e r t i e s  of 
a r i t h m e t i c  o p e r a t i on s ,  such as the commut a t i v i t y  of a d d i t i o n .
c) Count ing help's c h i l d r e n  develop s k i l l s  f o r  so l v i ng  a r i t h m e t i c  word 
problems.
The present  study addresses the f a l l o w i n g  areas r e l a t e d  to the  
t eaching of count ing to c h i l d r e n  dur ing t h e i r  f i r s t  year  in school :
a) The l i m i t a t i o n s  on young c h i l d r e n ' s  use of count ing to so lve  
q u a n t i t a t i v e  problems.
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b) Developing the r e s t r i c t e d  use of count ing exper iences in young 
c h i l d r e n .
c) Developing c h i l d r e n ' s  i n f o r m a l l y  l e a r n t  pre-school  count ing  
s k i l l s .
Or g an i sa t i on a l  f ramework
The o r g a n i s a t i o n a l  f rameworks which teachers  employ need to ensure  
t h a t  c h i l d r en  develop a p o s i t i v e  a t t i t u d e  to t h e i r  mathemat ics.  
Approaches to the t eaching of a p a r t i c u l a r  p iece of mathemat ics need 
to be r e l a t e d  to the t o p i c  i t s e l f  and to the a b i l i t i e s  and exper i ence  
of both t eacher  and p up i l s  (HMI 1982) .  Ch i l d ren  need the o p p o r t u n i t y  
to work both i ndependent l y  and c o - o p e r a t i v e l y  (HMI 1985) .  The 
o r g a n i s a t i o n a l  f ramework needs to a l l ow f o r  d iscussion and i n t e r a c t i o n  
between p up i l s  themselves and between p u p i l s  and t h e i r  t eachers  
( Cockrof t  1982; HMI 1985) .  There i s  no such t h i ng  as a d e f i n i t i v e  
s t y l e  f o r  the teaching of mathemat ics ( Cockrof t  1982) .
The design of the count ing a c t i v i t i e s  in the present  study has t h r ee  
under l y i ng  p r i n c i p l e s .  F i r s t l y  to ensure t h a t  c h i l d r e n  become 
a c t i v e l y  i nvolved in c lass and group l essons.  Secondly to develop  
a c t i v i t i e s  which w i l l  avoid the t o t a l  i n d i v i d u a l i s a t i o n  of c h i l d r e n ' s  
work.  T h i r d l y  to design the a c t i v i t i e s  in such a way t h a t  they a l l o w  
o p por t u n i t y  f o r  discussion w i t h i n  the teaching s i t u a t i o n ,  among the  
ch i l d r e n  themselves and between c h i l d r en  and t h e i r  t ea c he r ;
Management of change
I t  i s  the purpose of the study to e f f e c t  change w i t h i n  the classroom 
through adapt ion r a t h e r  than s o l u t i o n .  I t  i s  to help t eachers  ex amine
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t n e i r  t eaching in r e l a t i o n  to t h e i r  own con s t r u c t i o n s  of t h e i r  ac t i ons  
and t h e i r  own a s p i r a t i o n s  (cf  Mc I n tyre  1980) .  I t  i s  a "study of  
s i n g u l a r i t i e s "  (cf  Bassey 1986) which recognises the c e n t r a l i t y  of the  
p r a c t i t i o n e r  (cf  S t r e e t  1986) .  The r e s e a r c h e r ' s  r e l a t i o n s h i p  wi th the  
t eachers  t ak i ng  par t  in the research i s  as i n t e r e s t e d ,  non- judgemental  
observer  (cf  King 1984; H a r t l e y  1985) .  The resear cher  ac t s  as a 
c o l l a b o r a t i v e  co l l eague  r a t h e r  more than as an observer  (cf  Cummings 
and Hus t l e r  1986) .
Reason f o r  the study
The r esear cher  has been a c t i v e l y  invo l ved  in INSET a c t i v i t i e s  at  both 
na t i o n a l  and l oca l  l e v e l s  over a per iod of seventeen years .  This  
i nvolvement  has been p r i m a r i l y  t eacher  cent re  based r a t h e r  than  
school ,  or t ea c h e r ,  focused.  He has found l i t t l e  evidence to suggest  
t ha t  non-school  based INSET a c t i v i t y  has a grea t  success r a t e  in 
e f f e c t i n g  cur r i cu l um and management change w i t h i n  the classroom.  He 
wished to  be i nvol ved in an a c t i o n - r e s e a r c h  study r a t h e r  than a 
process- product  study which t r e a t s  t eachers  as sub j ec t s  of research  
r a t he r  than p a r t i c i p a n t s  in i t  (cf  E l l i o t t  1980,  1985) .  The study i s  
not a comparat ive one.  I t  i s  based on the b e l i e f  t h a t  development  of  
teachers  (and c h i l d r e n )  i s  in a l l owi ng  them to t ake  one step on from 
where they consider  themselves to be at  any p a r t i c u l a r  t i me.  I t  i s  
not the i mposi t i on  of bench marks of achievement  or i mpo s i t i o n  of  
"ou t s i de r "  s o l u t i o n s  to p a r t i c u l a r  problems.  A consequence of t h i s  i s  
t h a t  the resear cher  needs to spend t ime wi th the t ea c h e r ,  to act  as a 
m i r r o r ,  in order  to r e f l e c t  her ac t i on s  back to her so t h a t  she i s  in 
a p o s i t i o n  to decide which " f u r t h e r  step" she wishes to t ake .
Many discussions wi th t eachers  by the resear cher  suggest  t h a t  they
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place emphasis upon s o r t i n g ,  matching and comparison a c t i v i t i e s  in tne  
e a r l y  days of school ing f o r  assessment purposes and to "develop  
l anguage".  Very r a r e l y  do they place emphasis upon assessing a 
c h i l d ' s  count ing a b i l i t y  and to develop the language of count ing.  
C h i l d r e n ' s  count ing exper iences  tend to cent re  upon count ing groups of 
r e a l  o b j ec t s  to develop ideas of c a r d i n a l i t y .  C a r d i n a l i t y  i s  a v i t a l  
concept in count ing but t he r e  are ot her s  which a lso need deve l opi ng.  
Ideas of o r d i n a l i t y  and POSITION a lso have a r o l e  to p lay  in the  
a c q u i s i t i o n  of count ing s k i l l s .  Most of the count ing exper iences  
o f f e r e d  to c h i l d r e n  wi tnessed by the r esear cher  tend to promote the  
idea t h a t  numbers are " d i s c r e t e  e n t i t i e s " .  L i t t l e  work seems to be 
undertaken to promote the idea of numbers as p ar t  of a cont inuum.
Much of the work seen by the resear cher  in classrooms i mp l i es  t ha t  
c h i l d r e n  are expected to work as i n d i v i d u a l s  r a t h e r  more than as group 
or c l ass  members. Even when working w i t h i n  a group the c h i l d r e n  
operat e  as i n d i v i d u a l s  (cf  Gal ton et  al  1980; HMI 1985) .
P a r t i c i p a t i o n  in c l ass  or group ora l  a c t i v i t i e s ,  emphasises i n d i v i d u a l  
e f f o r t  (Mehan 1986) .  There i s  a need f o r  a c t i v i t i e s  which encourage  
c h i l d r e n  to work c o - o p e r a t i v e l y  wi t hout  emphasis on i n d i v i d u a l i s m .
PAGE 5
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LITERATURE REVIEW: Counting
"The aost important single factor influencing learning is what the 
learner already knows. Ascertain this and teach him accordingly*.
(preface: Ausubel, Novak and Hanesian 1978),
Pi aget  s t a t ed  t h a t  count ing was a s k i l l  in which young c h i l d r e n  could 
be t r a i n e d ,  but would have l i t t l e  understanding of the process (P i age t  
1952) .  Recent research seems to i n d i c a t e  t h a t  pre -school  c h i l d r e n  can 
and do use count ing s t r a t e g i e s ,  wi th underst andi ng,  in order  to solve  
simple problems and to develop ideas of c o n ser va t i on ,  order  and 
cardi  n a l i  t y .
Michie (1984)  i n v e s t i g a t e d  the s i g n i f i c a n c e  c h i l d r e n  a t t ached  to t h e i r  
count ing and found c h i l d r en  aged 4-6  used count ing to compare number 
before  per forming on number conser vat i on t asks .  She found t h a t  
c h i l d r e n  were s i g n i f i c a n t l y  more accura t e  when they were p u t t i n g  
counters i n t o  boxes than when p l ac i ng  them in rows on cards.  They 
r e l i e d  on i n f o r mat i on  from count ing when a l t e r n a t i v e  per cept ua l  cues 
were not present  but when percept ua l  cues were present  they were 
p r e f e r r e d .  The probable  reason f o r  the pr e f e r ence  being t h a t  the cues 
were v i s i b l e  and did not have to be remembered bef ore  they could be 
compared. She considered t h a t  e i t h e r  e l i m i n a t i n g  per cept ua l  cues or 
a i d i ng  memory f o r  number counted would reduce e r r o r s  s i g n i f i c a n t l y .
When both were combined performance was - v i r t u a l 1y e r r o r - f r e e .  Her 
opinion was t h a t  number counted could form the basis  f o r  4 - y e a r - o l d ' s  
number judgments.  She s t a t ed  t h a t  the b e l i e f  a r i s i n g  from P i a g e t ' s  
conclusions t h a t  count ing by young c h i l d r e n  i s  a r o t e  and meaningless  
task appeared to be wrong. Chi l dren  could understand the s i g n i f i c a n c e  
of the numbers they r e c i t e d  even though they may, on some occas ions ,
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count ing might be played down in pr e f e r ence  to other  sources of 
i n f o r ma t i o n  r e l e v e n t  to number ( e . g .  l ength  of row) .  Ch i l d ren  have 
been shown to count more f r e q u e n t l y  when feedback conf i rms t h a t  i t  i s  
more r e l i a b l e  than length  of row. M i t c h i e  s t a t e d  t h a t  i f  t h i s  was the  
e xp l an a t i o n  then teachers  should be more concerned wi th t r a i n i n g  
c h i l d r e n  how to assess s i t u a t i o n s  to f i n d  those s t a t e g i e s  ( i n c l u d i ng  
count i ng) - which were l i k e l y  to be the more r e l i a b l e .  She thought  t h a t  
t eaching the conceptual  na t ure  of numbers r e c i t e d  may be redundant .
Gelman and G a l l i s t e l  (1978)  s t a t ed  t h a t  count ing p r i n c i p l e s  seem to  
have g r ea t  s i g n i f i c a n c e  in the development of conservat i on  and o r der .  
The i r  research lead them to the view t h a t  i n i t i a l l y  c h i l d r e n  cannot  
reason about numbers wi t hout  r e f e r e n c e  to r e p r e s e n t a t i o n s  of s p e c i f i c  
numer os i t i es .  These r e p r e s e n t a t i o n s  were obtained by count i ng .  The 
judgement of equi va l ence  or o r der ,  the a p p l i c a t i o n  of the o pe r a t i o n s  
of a d d i t i o n ,  s u b t r a c t i o n ,  and i d e n t i t y ,  and the process of so l v i n g  a l l  
depended on count ing.
Counting underwent a s i g n i f i c a n t  i n t e l l e c t u a l  con s t r u c t i o n  p r i o r  to  
the development of number conser va t i on .  Ch i l dren  used count ing to  
discover  the phenomenon of. conservat i on  but count ing accuracy was not  
c r i t i c a l  f o r  the development of number -conservat ion concepts (Saxe 
1979) .  Count ing,  and reading and w r i t i n g  number symbols,  could  
enhance the understanding of conservat i on  and or der ,  provided c h i l d r e n  
could r e f l e c t  and recognise  these aspects of number ( B e l l ,  C o s t e l l o  
and Kuchemann 1983) .
I t  had been observed t h a t  count ing s t r a t e g i e s  would be used r a t h e r
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so l v i ng  simple problems by c h i l d r e n  aged 4-6  years (Hudson 1983;
Fuson, Secada,  Ha l l  1983; Resnick 1983) .
There was evidence t h a t  c h i l d r e n  entered school  wi th a r e p r e s e n t a t i o n  
of number t h a t  could be c h a r a c t e r i s e d  as a mental  number l i n e  wi th  
numbers having a p o s i t i o n a l  r e l a t i o n s h i p  along a s t r i n g  (Resnick  
1983) .  Resnick considered t h a t  the i n d i v i d u a l  p o s i t i o n s  of  the  
numbers were l i n ked  by a "successor" or "next" r e l a t i o n s h i p  and t h a t  a 
d i r e c t i o n a l  marker on the s t r i n g  showed t h a t  l a t e r  p o s i t i o n s  on the  
s t r i n g  were l a r g e r .  She showed t h a t  t h i s  mental  number l i n e  could be 
used to e s t a b l i s h  the q u a n t i t y  of a set  and to d i r e c t l y  compare the  
q u a n t i t i e s  of two set s .
Pre-school  c h i l d r e n  were aware of numbers around them and the uses to  
which some of them were put ( S i n c l a i r  and S i n c l a i r  1984) .  The 
S i n c l a i r ' s  study on pre-school  c h i l d r e n  in Geneva demonstrated t h a t
young c h i l d r e n  were able  to d i f f e r e n t i a t e  between d i f f e r i n g  use of
numerals in an envi ronmental  s e t t i n g .  They recognised f o r  example:  a 
sequencing cont ex t ;  a c a r d i na l  cont ex t ;  a convenience cont ex t  ( e . g .  
the number on the f r o n t  of a bus) .  Pre-school  c h i l d r e n  could a l so  use 
count ing s t r a t e g i e s  to solve simple problems (Groen and Resnick 1977;  
Starkey and Gelman 1982; Carpenter  and Moser 1982; Hughes 1986) .  
Pre-school  c h i l d r en  could and did use s o p h i s t i c a t ed  count ing
p r i n c i p l e s  (Baroody and Pr i ce  1983) .
Some young c h i l d r e n  used f i n g e r s  to repr esent  o b j e c t s ,  o thers  counted 
aloud,  appar en t l y  e i t h e r  imagining the ob j ec t s  or working d i r e c t l y  o f f  
the sequence of number names. Other c h i l d r e n  could count f orwards and
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r e l i a b l e ,  were meaningful  f o r  young c h i l d r e n  and used to answer 
var i ous  types of mathemat ical  problems (Gelman and G a l l i s t e l  1978;
Saxe 1979; Hughes 1986) .  Some c h i l d r e n  counted wi thout  using the  
convent iona l  count words or convent iona l  count sequence.  They made up 
t h e i r  own l i s t s ,  s e l f  c or r ec t ed  and spontaneously p r a c t i c e d  (Gelman 
and G a l l i s t e l  1978) .
Hughes's (1986)  research showed t h a t  c h i l d r e n  entered school  wi th  a 
d i s p a r a t e  understanding of number concepts and count ing s k i l l s .  He 
suggested t h a t  t eachers  should devise t asks which made sense to young 
c h i l d r e n ,  so t h a t  i t  was po ss i b l e  to look at  t h e i r  s t r eng t hs  r a t h e r  
than t h e i r  weaknesses,  at  what they could do r a t h e r  than at  what they  
could not .  I f  t eachers  could get  a c l e a r e r  p i c t u r e  of what c h i l d r e n  
a c t u a l l y  knew about number when they f i r s t  came to school  then they  
would be one step nearer  to understanding what was subsequent ly  going 
wrong. His research also showed t h a t  t he r e  was a s u b s t a n t i a l  
d i f f e r e n c e  between mi d d l e - c l a s s  and working c l ass  pre -school  c h i l d r e n  
in ca r r y i n g  out simple a d d i t i o n s  and s u b t r a c t i o n s  wi th smal l  numbers.  
This d i f f e r e n c e  being e q u i v a l e n t  to about one y e a r ' s  age.  He s t a t ed  
t h a t  the exp l ana t i on  u s u a l l y  given was t h a t  war k i n g - c l a s s  parent s  
of f e r e d  l ess l i n g u i s t i c  s t i m u l a t i o n  to t h e i r  c h i l d r e n ,  a l though his  
research suggested t h a t  t h i s  was not n e c e s s a r i l y  the case.  He found 
f o r  ex ample,  t h a t  i mpor t ant  s k i l l s  such as the a b i l i t y  to use 
"count ing-on s t r a t e g y "  were used by c h i l d r e n  from both groups.  His  
research showed t h a t  chi 1d r e n ' s . count ing s t a t e g i e s  were f r e q u e n t l y  
untaught  and were meaningful  at tempts by the c h i l d r e n  to solve  the  
problems con f r on t i n g  them. These s t r a t e g i e s ,  which made f r e qu e n t  use 
of f i n g e r s  and count ing up or down the number sequence may not have
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should be the basis  from which mathemat ics educat ion s t a r t e d .
B l a t c h f o r d  et  al  (1985)  found evidence t h a t  g i r l s  entered school  wi th  
higher  numeracy s k i l l s  than boys and t h a t  c h i l d r e n ' s  s k i l l s  on en t r y  
to school had nothing to do wi th the ethnic o r i g i n  of t h e i r  par ent s .
Ch i l d ren  invented o r i g i n a l  s o l u t i o n s  and al though mathemat ics may 
have been presented in a r o u t i n e  way t h i s  was not how they l e a r n t  i t  
(Davis 1984) .  Ch i l dren  commonly ignored taught  procedures and adopted 
others  which f i t t e d  more e a s i l y  i n t o  t h e i r  conceptual  systems (Be l l  
1983) .  Ch i l dren  o f t en  r e a l i s e d  t h a t  count ing would a s s i s t  in the  
so l u t i o n  of problems but were l e t  down by t h e i r  l i m i t e d  a b i l i t y  to  
count (Hughes 1986) .
"So young children are faced with two iaportant probleas with respect 
to the counting words: there are a lot to learn; and they nust be said 
in certain ways and not others.’
(pp 3 Ginsburg 1977)
The appeal  of count ing may be found in many s t o r i e s  and nursery  rhymes 
( Cockrof t  1982) .  Young c h i l d r e n ' s  count ing should be extended and 
they should be encouraged to go on count ing as f a r  as they can (HMI 
1979) .  Count ing aloud was a measure of the d i f f i c u l t y  c h i l d r e n  found 
in count ing so cons i der ab l e  p r a c t i c e  was r e q u i r ed  to make the process  
r o u t i n e  and so lessen the need f o r  met iculous d e t a i l  (Gelman and 
G a l l i s t e l  1978) .
Von G l a s e r s f e l d ,  S t e f f e  and Richards (1983)  considered t h a t  count ing  
was t hr ee  i n t e r s e c t i n g ,  over lapping component a c t i v i t i e s .  The f i r s t  
component was the a b i l i t y  to v o c a l l y  (or s u b - vo c a l l y )  produce the
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count ing on from any p o i n t .  They s t a t ed  t h a t  f l e x i b l e  use of SNWS 
f a c i l i t a t e d  a wider  range of problem s a l v i ng  techni ques .  The second 
component was the a b i l i t y  to produce ( p e r c e p t u a l l y  or ot herwi se )  a 
p l u r a l i t y  of u n i t s  t h a t  could be counted.  Numerosi ty could only be 
a t t r i b u t e d  to p l u r a l i t i e s  i f  they were in a countable  c o l l e c t i o n  which 
placed them w i t h i n  s p a t i a l  or temporal  boundar ies such as "beads in 
t h i s  j a r " .  The t h i r d  component was the c o - o r d i n a t i o n  of number word 
and i tem to be counted.  Al though t h i s  was u s u a l l y  observed as some 
form of synchr on i sa t i on  of ac t i on  or word wi th the i tem being counted 
t h i s  was not n e c e s s a r i l y  so because "correspondence" was the s u b j ec t s  
focus of a t t e n t i o n  and could only be a mat ter  of i n f e r e n c e  f o r  the  
o b s e r v e r .
For accurate  count ing of i tems to e s t a b l i s h  c a r d i n a l i t y  c h i l d r e n  must 
use the number words in a s t a b l e  order  (Gelman and G a l l i s t e l  1978; Von 
Gl a s e r s f e l d  et  al  1983) .  Ch i l dr en  need to commit to memory the  
standard number word sequence,  the sequence from "one" through 
" twenty" .  Von G l a s e r s f e l d  et  al  (1983)  considered t h a t  c h i l d r e n  must 
have the a b i l i t y  to use vocal  and subvocal  segments of SNWS and t h a t  
the words f o r  "one" through " twelve"  must be f i x e d  in a c h i l d ' s  
memory. A f t e r  t h i r t e e n  a p r e l i m i n a r y  composi t ion procedure set  i n ,  
a f t e r  twenty-one a general  one. The general  composi t ion procedure  
made i t  poss i b l e  to extend SNWS i n d e f i n i t e l y .  Gelman and G a l l i s t e l  
(1978)  considered t h a t  a f i v e  to f i f t e e n  i tem word sequence needed to 
be l earned because a f t e r  the word " s i x t een"  a g e n e r a t i v e  r u l e  emerged.
They said t h a t  the count  sequence needed a l i t t l e  r o t e  l e a r n i ng  but  
then could be cont inued i n d e f i n i t e l y  because of c h i l d r e n ' s  a b i l i t y  to  
develop ge n e r a t i v e  r u l e s .  The a c q u i s i t i o n  of the sequence of count
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beyond the base s e r i e s .  For some young c h i l d r e n  the SNWS seems to be 
an unst r uc t ur ed  l i s t  u n t i l  twenty (or t we n t y - n i n e )  when the decade 
s t r u c t u r e  became e v i den t  (Fuson and Ha l l  1983) .  Fuson, Richards and 
Br i a r s  (1982)  -found evidence t h a t  c h i l d r e n  between 4 . 5  years and 6 
years knew the r e p e a t i n g  nines p a t t e r n  in the decades but  did not know 
the order  of the decades.  They a l so  found l i t t l e  evidence to suggest  
t h a t  c h i l d r e n  understood the "teen" s t r u c t u r e  of the words.  Ginsburg 
(1977)  and Baroody and Ginsburg (1984)  observed c h i l d r e n  v e r b a l i s i n g  
r u l e s  and t r y i n g  to g e n e r a l i s e  through words such as " tenny" .  These 
"r u l es "  were not taujght;  the c h i l d r e n  generated them themselves.  They 
also s t a t ed  t h a t  c h i l d r e n ' s  mistakes f r e q u e n t l y  had a r a t i o n a l  bas i s .  
Ginsburg (1977)  and HMI (1979)  considered t h a t  smal l e r  numbers,  to 13,  
are learned by r o t e ,  t h e r e a f t e r  an u n d e r l i n i n g  p a t t e r n  emerged.
Whether c h i l d r en  should l earn  the sequence words and the count ing  
words as separa t e  e n t i t i e s  which e v e n t u a l l y  merged or whether both 
should be developed t oget her  ( the words being given meaning) has been 
the cause of much debate.  Ginsburg (1977)  was of the view t h a t  number 
words did not n e c e s s a r i l y  convey c o r r e c t  number ideas.  Von 
Gl as e r s f e l d  et  al  (1983)  suggested t h a t  r e c i t a t i o n  of SNWS had a 
rythmic a c t i v i t y  and t h a t  t h i s  u n de r l i e d  the a b i l i t y  to use number 
word u t t e r an ces  as countabl es .  When a segment of SNWS had been 
memorized,  the c h i l d  was able  to use p o s i t i o n a l  r e l a t i o n s h i p s  wi t ho u t  
n e c e s s a r i l y  understanding numeric r e l a t i o n s h i p s .  Fuson and Ha l l  
(1983)  thought  t h a t  r e c i t i n g  the number sequence would c o n t r i b u t e  to  
the a c q u i s i t i o n  of the sequence and to i t s  eventual  f l u e n t  pr oduct i on  
but probably did not c o n t r i b u t e  s u b s t a n t i a l l y  to any f u r t h e r  knowledge 
regard ing the number words.  Von G l a s e r s f e l d ,  S t e f f e  and Richards
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did not depend upon an awareness of countable  i t ems,  al though t h i s  
awareness provided the opp o r t u n i t y  to p r a c t i c e  the sequence.  They 
went on to say t h a t  as concepts,  c a r d i n a l i t y  and o r d i n a l i t y  had no 
par t  in a c h i l d ' s  a b i - l i t y  to r e c i t e  a standard number word sequence;  
they were l o g i c a l l y  independent .  As the c h i l d ' s  extension of the  
standard number word sequence occurred t h e r e  was u s u a l l y  a progression  
to more a b s t r a c t  u n i t s .  In t h e i r  model the "concept ion of  
c a r d i n a l / o r d i n a l  number" impl i ed  awareness of the p o s s i b l i t y  of  
s u b s t i t u t i n g  f o r  the given number word a c o l l e c t i o n  of count able  
i t ems,  each of which could be made to c o i n c i d e ,  in a count ing a c t i o n ,  
with the number words preceding the given one. They thought  t h a t  
c h i l d r en  could count by the c oor d i na t i on  of number words and u n i t a r y  
i tems long bef ore  they had any conceptual  s t r u c t u r e  t h a t  could be 
c a l l e d  a " s e t " .  They a lso asser ted t h a t  c h i l d r en  could c o r r e c t l y  
provide answers to the quest ion "How many?" wi t hout  understanding  
c a r d i n a l i t y  or o r d i n a l i t y .  Saxe (1983)  s t a t ed  t h a t  number words,  j us t  
as u n i t s ,  must be understood to have c a r d i n a l  and o r d i n a l  va l ues .  He 
went on to say t h a t  co n s t r u c t i o n  of the number s t r i n g  and the  
c on s t r uc t i on  of the u n i t  was such t h a t  both could serve to r ep r e s e n t  
one anot her .  This argued aga i ns t  memorising a number s t r i n g  which was 
co - o r d i n a t ed  wi th the gradual  conceptual  co ns t r uc t i on  of the u n i t .  
S i n c l a i r  (1983)  expressed doubt t h a t  words and c o - o r d i n a t i o n  wi th  
countables developed s e p a r a t e l y  then fused at  a c e r t a i n  p o i n t .  She 
also doubted the value of backward r e c i t a t i o n .  She agreed wi th Skemp 
(1983)  over the importance of  number words not  being names of separ a t e  
i tems but of what they summed.
Using the sequence of number words in order  to answer problems could
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o pe r a t i o n s .  This would c o n t r i b u t e  to c h i l d r e n  being able  to s e l e c t  
more e f f i c i e n t  or convenient  s o l u t i o n  s t r a t e g i e s  to so l v i n g  problems 
(Fuson,  Richards and B r i a r s  1982; S t e f f e ,  Cobb and Richards 1983) .
The sequence of number words could become a r e p r e s e n t a t i o n a l  tool  
enabl i ng c h i l d r en  to solve  number problems in c a r d i na l  cont ex t s .  
Chi l dren  used s o l u t i o n  procedures o-f count ing on in a d d i t i o n ,  and 
count ing back x,  or count ing back to x in s u b t r ac t i o n s  (Fuson,
Richards and B r i a r s  1982; Carpenter  and Moser 1982; Fuson 1982;
S t e f f e ,  Thompson and Richards 1982; Resnick 1983; Fuson and Hal l  
1983) .  The Davydov and Andronov (1981)  research showed t h a t  some 
c h i l d r e n  indulged in " imaginary"  count ing on. They found t h a t  
c h i l d r en  used t h e i r  mastery of count ing to i mmediate ly  count 'onward'  
from a given number word.  Whi l s t  t h i s  looked l i k e  count ing on,  when 
the c h i l d r e n  were asked to c o r r e l a t e  the number word wi th the set  of  
ob j ec t s  they r ev e r t e d  back to count ing a l l  or r e l a t e d  the number word 
to only one element  of the addend,  not the whole group of i t ems.  They 
also repor t ed  on the c o n t r a d i c t i o n  between the c a r d i na l  and o r d i n a l  
aspects of count ing causing count ing e r r o r s  in young c h i l d r e n ' s  e a r l y  
a d d i t i o n  t echniques.  The contrad. i  c t i  on arose because the c h i l d r e n  
r e l a t e d  a c e r t a i n  number word both to the e n t i r e  group and to one of  
i t s  elements.  They demonstrated t h a t  c lose observa t i on  of c h i l d r e n ' s  
s t r a t e g i e s  f o r  so l v i ng  simple a d d i t i o n  problems gave an i n s i g h t  i n t o  
c h i l d r e n ' s  conceptual  understanding of c a r d i n a l i t y .  They suggested 
t h a t  a sweeping movement of  the hand over a group r e p r e s e n t i n g  the  
f i r s t  addend in an a d d i t i o n  problem and s t a t i n g  a number name wi t hout  
count ing,  demonstrated an understanding of the c a r d i n a l i t y  of t h a t  
group.
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Chi l d ren  were more successful  wicn a a a m o n  man w u n  suuu  a i n u n  mien 
■faced wi th the problem o-f adding (and removing)  b r i ck s  from a q u a n t i t y  
in a box (Hughes 1986) .  Hughes suggested t h a t  i f  the s t r a t e g y  on 
these problems was to count up and down the number sca l e  s t a r t i n g  from 
the i n i t i a l  contents  of the box then,  because c h i l d r e n  had more 
exper ience of count ing up than of count ing down, the r e s u l t s  were to  
be expected.
Exper iences should always precede the f o r m a l i z a t i o n  so t h a t  l a t e r  the  
words,  the f o r m a l i z a t i o n s ,  would enable the mind to r e - c o l l e c t  the  
exper iences and the meanings (Dawson 1982; Leibeck 1986) .  Pimm (1986)  
r e f e r r e d  to the two ways the verb "to count" was used; t r a n s i t i v e l y  
and i n t r a n s i t i v e l y .  He s t a t ed  t h a t  i n t r a n s i t i v e  count ing (saying the  
number words in order )  as wel l  as t r a n s i t i v e  count ing ( l e a r n i n g  ways 
to apply t h i s  system to the ma t e r i a l  wor ld)  both c o n t r i bu t ed  t o  a 
c h i l d ' s  exper ience  of  number. I n t r a n s i t i v e  count ing was a s o l e l y  
l i n g u i s t i c  exper i ence .  He b e l i eved  t h a t  " r ehearsa l  of a system 
independent  of i t s  a p p l i c a t i o n "  was a f a m i l i a r  a c t i v i t y  f o r  c h i l d r e n  
and t h a t  i n t r a n s i t i v e  count ing provided but one i nstance  of  e x p l or i ng  
and g e t t i n g  a system r i g h t  in product ion bef ore  approaching the harder  
task of f i g u r i n g  out what i t  had to do wi th the out s i de  wor ld .  He 
emphasised the need f o r  SNWS to be known f or  t r a n s i t i v e  count ing to be 
s u c c e s s f u l .
Burton (1980)  wrote t h a t  mathemat ics could embrace l i n g u i s t i c  
exper iences as wel l  as concrete  exper iences wi th ma n i pu l a t i v e s .  Cobb 
(1986)  observed dur ing M e l i s s a ' s  Case Study t h a t  undue r e l i a n c e  on 
mani pu l a t i ves  could have un f o r t u na t e  consequences.  He did not  
advocate the banishment of man i pu l a t i ves  from the classroom,  but
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and e f f i c i e n t  s o l u t i o n  s t r a t e g i e s .  Davydov and Andronov (1981)  found 
t ha t  a 'count  a l l '  procedure could be imposed upon c h i l d r e n  by the  
choice of man i p u l a t i ves  and the s t r a t e g y  of combining s e t s .  When two 
sets were j o i ned  they l o s t  t h e i r  i n d i v i d u a l  numer ical  i d e n t i t y  and 
c h i l d r e n  had to ob t a i n  the r e s u l t  of the a d d i t i o n  by count ing one by 
one a l l  the elements of the sum.
Siege l  (1982)  found t h a t  in e a r l y  number development ,  perceptua l  non 
q u a n t i t a t i v e  f a c t o r s  appeared to precede the use of language.  As the  
c h i l d  developed,  the movement was away from a percept ua l  matching 
s t r a t eg y  to a conceptual  nume r i ca l l y  based one.  Count ing,  au d i b l e  or 
s i l e n t ,  was t i e d  to language and a c h i l d ' s  es t i ma t i o n  e r r o r s  were 
perhaps a f a i l u r e  to employ language s k i l l f u l l y ,  or not at  a l l .
Counting is the production of a number word sequence, such that each
number word is acconpanied by the production of a unit ites”.
(pp 83, Steffe, Thoapson and Richards 1982)
D i f f e r e n t  types of count ing could be based upon count ing " u n i t  i tems"  
( S t e f f e ,  Thompson and Richards 1982; Von G l a s e r s f e l d  and Richards  
1983) .  Von G l as e r s f e l d  and Richards (1983)  considered t h a t  count ing  
exper iences requ i r ed  moments (or f o c i )  of a t t e n t i o n .  They s t a t ed  
t h a t ,  f o r  example,  " fourness"  was the a b s t r a c t i o n  of t h i s  p a r t i c u l a r  
a t t e n t i o n a l  p a t t e r n  and t ha t  countable  i tems which were obv i ous l y  
u n i t a r y  and d i s c r e t e  had to be " i s o l a t e d "  and perceived as u n i t s  or as 
p l u r a l i t i e s .  The i r  a n a l y s i s  showed t h a t  the a t t e n t i o n a l  oper a t i on s  
t h a t  creat ed u n i t a r y  i tems were in essence the same as number being  
u n i t s  of u n i t s  and t h e r e  was no c o n t r a d i c t i o n  between the u n i t y  of the  
obj ec t  and the p l u r a l i t y ^ o f  the elements t h a t  c o n s t i t u t e d  and
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i n d i v i d u a l s  taken t o g e t h e r ,  t h a t  was to say,  in both cases,  t h e r e  was 
a u n i t a r y  i tem composed o-f a p l u r a l i t y  o-f p a r t s .  "Number" was the  
a b s t r a c t i o n  o-f oper a t i on s  on u n i t s  so t h a t  they were considered  
composi te whales.  Gelman and G a l l i s t e l ' s  (1978)  understanding o-f how 
c h i l d r e n  counted c o n t ra d i c t ed  the b e l i e f  t h a t  an i n v e s t i g a t i o n  i n t o  a 
c h i l d ' s  count ing s k i l l s  could be done apar t  from quest ions as to what  
the countable  i tems were and where they came from.  S t e f f e ,  Thompson 
and Richards (1982)  o u t l i n e d  f i v e  types of u n i t  i tem:  perceptual * ,  
f i g u r a l ;  motor*, v e r b a l ;  a b s t r a c t .
Von G l a s e r s f e l d ,  S t e f f e  and Richards (1983)  thought  t h a t  the  
i n d i s p e n s a b i l i t y  of percept ua l  s i g n a l s  f o r  a c h i l d  warranted the  
c l a s s i f i c a t i o n  "counter  of perceptua l  i t ems" .  When dependence upon 
perceptua l  i tems lessened t h e r e  had to be an i n t e r n a l  
r e - r e p r e s e n t a t i o n  of the perceptua l  s i g n a l s .  That was to say,  the  
c h i l d  had a f i g u r a l  r e p r e s e n t a t i o n  of the perceptua l  i tem and became a 
"counter  of f i g u r a l  i t ems.  Count ing percept ua l  or f i g u r a l  i tems  
always i nvolved a motor act  such as p o i n t i n g  or tapping and when a 
c h i l d  became aware t h a t  these motor acts  could be s u b s t i t u t e d  f o r  the  
countables then the c h i l d  became a "counter  of motor i t ems" .  L ike  
motor acts  the u t t e r an ces  of number words could become s u b t i t u t e s  of  
count able  i tems of the  perceptua l  or motor kind and t h i s  lead the way 
to the eventual  a b s t r a c t i o n  of u n i t s  and the concept  of number.
Hughes (1986)  recorded c h i l d r e n  count ing "hidden" i tems dur ing his  
research (cf  f i g u r a l  u n i t  i t e ms ) .
Herscovics (1983)  considered count ing u n i t s  to be comprised of f our  
concepts:  a physica l  one,  such as a bag of candy; a component; an
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Von G l a s e r s f e l d  and Richards (1983)  s t a t ed  t h a t  c h i l d r e n  found 
d i f f i c u l t y  in count ing a succession of i t ems,  such as in t wo ' s ,  
t h r e e ' s  or t e n ' s .  When count ing in t wo' s  the c h i l d r e n  could p lace two 
f i n g e r s  on two i tems and remove the i tems from the o r i g i n a l  l o t  
( sensory-motor  " j o i n i n g " ) .  This technique obviously  only worked wi th  
smal l  numbers so the " t ak i ng  t o g e t h e r "  became a "pure l y  conceptual  
oper a t i on"  i . e .  severa l  i tems which were v i s u a l l y  separa t e  and 
d i s c r e t e  were considered as i f  they were "one ".  This mental  act  
cr eat ed  the u n i t a r y  composi te to which a s i n g l e  number could be 
assigned in count i ng.  This " t ak i ng  t o g e t h e r " ,  a p l u r a l i t y  of sensory  
s i g n a l s  ( v i s u a l ,  t a c t u a l ,  a u d i t o r y ,  k i n e s t h e t i c )  must not  be confused 
with "summation" or forming a " s e t " .  I t  was l o g i c a l l y  and 
deve l opment a l 1y p r i o r  to any oper a t i on  wi th o b j e c t s .  Von G l a s e r s f e l d ,  
S t e f f e  and Richards ( 1983 ) ,  held the c o n s t r u c t i v i s t  view of  
h i e r a r c h i c a l l y  developed exper i ences ,  and considered count ing to be 
the r e s u l t  of a progress i ve  a b s t r a c t i o n  in which,  n e c e s s a r i l y ,  the  
l ess  a b s t r a c t  preceeded the more a b s t r a c t .  The f i n a l  steps in the  
progress i on ,  the c r e a t i o n  of whol ly  a b s t r a c t  u n i t s ,  acqui red i t s  
o p e r a t i o n a l  power p r e c i s e l y  because having been abs t r ac t ed  from 
sensory-motor  m a t e r i a l ,  i t  came to imply i t s  p o t e n t i a l  a p p l i c a t i o n  to  
any sensory-motor  m a t e r i a l .  They accepted t h a t  t he r e  could be some 
c h i l d r e n  who would skip over some of these s t eps ,  e s p e c i a l l y  on the  
sensory-motor  l e v e l ,  but they be l i eved  in the absol ut e  ne c e s s i t y  t h a t  
a l l  types of sensory m a t e r i a l  should be cut  from the c h i l d r e n ' s  
exper iences by the a t t e n t i o n a l  p a t t e r n  t h a t  creat ed d i s c r e t e  i tems or 
" t h i ng s" .  Progress in count ing was marked by decreasing dependence on 
percept ua l  m a t e r i a l ,  t ha t  was to say,  the a b i l i t y  to count f i g u r a l
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Chi l dren were able  to s u b i t i z e  very smal l  sets by being able  to 
produce the number name wi t hout  any count ing.  They had the a b i l i t y  to 
recognise  the number p a t t e r n  ( S c h a e f f e r ,  Eggleston and Scot t  1974;  
Ginsburg 1977; Saxe 1979; Resnick 1983; Fuson and Ha l l  1983; Von 
G l a s e r s f e l d ,  S t e f f e  and Richards 1983; Cooper,  Campbell  and Bl ev i ns  
1983; Baroody and Ginsburg 1984; Hughes 1986) .  Gelman and G a l l i s t e l  
(1978)  argued t h a t  count ing preceded s u b i t i z i n g  and r e j e c t e d  the  
not ion t h a t  s u b i t i t i z i n g  was a numer ical  a b s t r a c t i o n  method t h a t  acted  
i ndependent ly  of the count ing procedure.  They considered the  
development of r ap i d  count ing s t r a t e g i e s  f o r  smal l  sets  began when 
count ing of smal l  sets  had become l a r g e l y  subvocal .  A c o n t r a r y  stance  
was taken by Cooper,  Campbell  and Bl ev i ns  (1983)  who suggested t h a t  
t he count ing e s t i ma t or  (cf  numerosi ty)  developed subsequent  to  
subi t i  z i ng.
'Determining a set's num b e r  is a f o r m i d a b l e  task for young children.Per h a p s  the most f r e quent d i f f i c u l t y  is the t e n d e n c y  to get diffe r e n t  res u l t s  on re p e a t e d  c o u n t i n g s  of the same set. F i rst ch i l d r e n  get 10; then they c a r e f u l l y  count again and get 11. Not only is their count i n g  unreliable; they a l s o  see no t h i n g  wrong in it! T h ere is no c o n t r a d i c t i o n  in c o u n t i n g  ten fi n g e r s  one time, and eleven the next*.(ppl2, G i n sburg 1977)
This c o n t r a d i c t i o n  was a lso repor t ed  by Siegel  ( 1983 ) .  Ch i l d r en  
ob t a i n i ng  d i f f e r e n t  t o t a l s  as a r e s u l t  of count ing a set  of o b j ec t s  
may be the r e s u l t  of count ing accuracy,  count ing s t r a t e g y  or t-he 
choice of ob j ec t s  to be counted.  Count ing accuracy and count ing  
s t r a t eg y  al though c o r r e l a t e d  were p a r t i a l l y  independent  from each 
other ;  count ing accuracy could break down as a r e s u l t  of sensor i - mot or
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i m p a i r m e n t  wnereas c o u n t i n g  s t r a t e g y  was n o t  so v u i n e r a o x e  l o  
impai rments (Saxe 1 9 7 7 , 1 979 ) .
Chi l dren r e l i e d  h e a v i l y  on count ing techniques in order  to solve  
problems (Hughes 1986) .  He repor t ed  on J u l i e t t e  seeming to p lace more 
r e l i a n c e  on her f a u l t y  count ing procedure than on her i n i t i a l ,  and 
c o r r e c t  r ep r e s e n t a t i o n  of b r i c k s  wi th f i n g e r s .  In the same study he 
found t h a t  Andrew knew his  number word sequence t horoughly  from one to 
ten and could s t a t e  c o r r e c t l y  the t o t a l  of two q u a n t i t i e s  of b r i cks  
placed in a box. When he checked by a c t u a l l y  count ing the b r i c k s  he 
miscounted through i n c o r r e c t  matching of word and touch.
Procedural  s t r a t e g i e s  in count ing have been much researched  
( S c h a e f f e r ,  Eggleston and Scot t  1974; Ginsburg 1977; Gelman and 
G a l l i s t e l  1978; Wagner and Wal ters  1982; S t e f f e ,  et  al  1983; Fuson and 
Hal l  1983; Baroody and P r i ce  1983; McConkey and McEvoy 1986; Hughes 
1986) .  McConkey and McEvoy (1986)  studied how c h i l d r en  wi th severe  
l ea r n i n g  d i f f i c u l t i e s  learned to count .  They considered the basic  
number s k i l l s  to be:
a) The a b i l i t y  to r o t e  count from 1 to 20 wi thout  omissions.
b) The a b i l i t y  to recognise  the numerals 0 - 9 .
c) The a b i l i t y  to count out a q u a n t i t y  of o b j ec t s  from 1 to 20.
They considered these t h r ee  s k i l l s  as being independent  wi th  
competence in one not  meaning a b i l i t y  in another .  They i d e n t i f i e d  the  
f o l l o w i ng  steps to be i nvolved in count ing a p re - de t ermi ned set  of 
ob j ec t s :
a) I d e n t i f y  the i tems making up the se t .
b) Recal l  the number names in the proper  order .
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c) Uive eacn i tem in cne se i  one ,  ana a n i y  o ne ,  numuer name.
d) Remember the ob j e c t s  which had been counted and those which 
remai  ned.
e) Rea l i se  t h a t  the l a s t  number named was the t o t a l  f o r  the se t .
They o u t l i n e d  four  d i f f e r e n t  mental  checks t h a t  had to be made f o r  
each ob j ec t  as a c h i l d  counted:  "What number am I at  now?"; "What i s  
the next  number in the sequence?";  "Have I counted t h i s  ob j e c t  or 
not?";  "Are t he r e  any more ob j ec t s  to be counted?".  They discussed  
some of the d i f f i c u l t i e s  a c h i l d  and t eacher  might have in dec i d i ng  
where a procedural  count ing e r r o r  had occurred, quot ing two examples of 
a c h i l d  making an e r r o r  of execut ion in count ing an a r r ay  of four  
ob j ec t s :
X X X X . . . 1 , 2 , 3 , 5
Wrong even though the r u l e  of only touching each ob j ec t  once was kept .
X X X X . .  . 1 , 2 , 3  ,4 ,5 
Wrong, even though the r u l e  of number words was c o r r e c t ,  one o b j ec t  
was touched t wi ce;  one- t o - one  correspondence word and touch were 
c o r r e c t .
They observed t h a t  the c h i l d  was u n l i k e l y  to r e a l i s e  t h a t  an e r r o r  had 
been made f o r  d i f f e r e n t  reasons and may as a consequence have r e s or t e d  
to guessing.  Here l ay  the problem f o r  t eachers  because t h e r e  was no 
easy way of ex p l a i n i ng  the e r r o r s .  Cor rect  count ing demanded p e r f e c t  
r u l e  keeping on a l l  p o i n t s .  I f  a student  could not process  
i n f o r mat i on  s i mu l t aneou s l y ,  he or she would not be able  to count .
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In count ing f o r  c a r d i n a l i t y  procedural  accuracy was ot v i t a l  
impor tance,  the l a r g e r  the set  to be counted the more l i k e l y  e r r o r s  
were to a r i s e  ( S c h a e f f e r ,  Eggleston and Scot t  1974; Gelman and 
G a l l i s t e l  1978) .  Accurate count ing wi th smal l e r  sets  was, in p a r t ,  
due to s u b i t i z i n g  (Ginsburg 1977; Fuson and H a l l , 1983) .  Count ing 
could i n v o l v e  "sequence" (moving from i tem to i tem when d i r e c t i o n  was 
i mpor tant )  and " c oo r d i n a t i on "  (moving from i tem to i tem when d i r e c t i o n  
was not i mpor tant )  (Von G l a s e r s f e l d ,  S t e f f e  and Richards 1983) .  In 
c o - o r d i n a t i n g  countable  u n i t s  to number words i t  did not  mat ter  
whether the word or the u n i t  came f i r s t ,  what did mat ter  was i f  they  
became out of step (Von G l a s e r s f e l d ,  S t e f f e  and Richards 1983) .
Hughes (1986)  conduct ing his  "br i cks  in the box task"  observed  
c h i l d r e n  r e l y i n g  on a d i r e c t  v i sua l  image of b r i c k s  "hidden" in a box.
They would tap at  d i f f e r e n t  places on the closed l i d  of the box 
w h i l s t  count ing.  Gelman and G a l l i s t e l  (1978)  noted t h a t  v a r i a t i o n  in 
colour  or i tem type had l i t t l e ,  i f  any,  e f f e c t  on count ing accuracy.  
Fuson and Hal l  (1983)  descr ibed the e x t e r n a l  behaviour  of c h i l d r e n  
w h i l s t  they were count ing by matching successive sequence words to  
i tems in a wel l  de f i ned se t .  Objects  not f i x e d  were p h y s i c a l l y  moved 
from the uncounted to the counted and p a i r i n g  of countable  to the  
sequence word was o f t en  observed wi th a po i n t i n g  a c t i o n .
S t e f f e  et  al (1983)  were concerned wi th the i n t e r n a l  r e p r e s e n t a t i o n s  
t h a t  were i nvolved in count ing.  They considered count ing to be the  
product ion of a count ing word and of a "count ing u n i t  i tem" (a mental  
c o n s t r u c t i o n ) .  In percept ua l  count ing the counter  produced u n i t  i tems  
from the concrete  m a t e r i a l s  present .
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beiman ana b a i i i s t e i  u v / b )  o u m n e a  t i v e  " p r i n c i p l e s '  n e c e s s a r y  t o t  
accurat e  count ing:  one-one p r i n c i p l e ;  s t a b l e  order  p r i n c i p l e ;  c a r d i na l  
p r i n c i p l e ;  a b s t r a c t i o n  p r i n c i p l e ;  order  i r r e l e v a n c e  p r i n c i p l e .  They 
■found l i t t l e  evidence of c h i l d r en  a t t empt i ng  to give the same 
"numberlog" to a p a r t i c u l a r  i tem dur ing r e - c o u n t s . -  -Cont rary to t h i s  
view Wagner and Wal ters  (1982)  found p r e - s c h o o l e r s  tended to use a 
l i s t  exhaust ion scheme. When a set  was l ess than a c h i l d ' s  known 
count sequence then double tagging would occur to use a l l  the count  
sequence.  When the set  was g r e a t e r  than the count sequence then terms  
would be made up in order  to exhaust  a l l  the set  i tems.  They a lso  
argued t h a t  t h e i r  study suggested t h a t  Gelman and G a l l i s t e l ' s  (1978)  
evidence f o r  a s t a b l e - o r d e r  p r i n c i p l e  was weak. Baroody and Pr i ce  
(1983)  and Baroody and Ginsburg ( 1 9 8 4 ) - found l i t t l e  evidence of the  
l i s t  exhaust ion scheme in t h e i r  resear ch .  They found c h i l d r e n  tended 
to use s t a b l e  nonconvent ional  sequences across the count ing t asks .  
Fuson, Richards and B r i a r s  (1982)  and Baroody and Ginsburg (1984)  
found c h i l d r e n  counted in t h r e e  p o r t i o n s :  an i n i t i a l  convent i ona l  
s t a b l e  p o r t i o n ;  a s t a b l e  nonconvent ional  p o r t i o n ;  a f i n a l  nonst abl e  
"spew" p o r t i o n .  Some c h i l d r e n  moved s t r a i g h t  from the i n i t i a l  
convent iona l  s t a b l e  p o r t i on  to the nonstable  "spew" p o r t i on  (Baroody 
and Ginburg 1984) .  R e p e t i t i o n  of terms dur ing the s t a b l e  
nonconvent ional  por t i on  seemed to be i n c o n s i s t e n t  wi th the  
s t a b l e - o r d e r  p r i n c i p l e  and wi th a "uniqueness scheme" which 
demonstrated the understanding f o r  the need to generate  a sequence of  
d i s t i n c t  terms (Baroody and P r i ce  1983; Baroody and Ginsburg 1984) .  
However,  when count i ng ,  c h i l d r en  who appr ec i a t ed  the s t a b l e - o r d e r  
p r i n c i p l e  would avoid r epea t i n g  standard or non-standard terms t h a t  
they remembered using p r e v i o u s l y .  Consequent ly a spew or repeated  
term per se was not i n c o n s i s t e n t  wi th a s t a b l e - o r d e r  p r i n c i p l e
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HMI (1979)  repor t ed  t h a t  r e s t r i c t i o n  to one type o-f apparatus could 
r e s t r i c t  the c h i l d ' s  understanding of number. Bologna (1982)  s t a t ed  
the d i f f i c u l t y  of t eachers  being able  to recognise  the s t r en g t hs  and 
weaknesses of the var i ous  types of apparatus in developing a c h i l d ' s  
understanding of number.
Chi l dren were able  to use severa l  basic  count ing s t a t e g i e s  in so l v i ng  
a d d i t i on  and s u b t r a c t i o n  problems bef ore  they r ece i ved  formal  
i n s t r u c t i o n  (Carpenter  and Moser 1982) .  In so l v i ng  a d d i t i o n  problems 
they i d e n t i f i e d  t hr ee  types of s o l u t i o n  s t r a t e g i e s :  d i r e c t  model l ing  
wi th f i n g e r s ,  or phys i ca l  objects? using the count ing sequence;  using  
r e c a l l e d  number f a c t s .  In t he  count ing s t r a t e g i e s  t h r e e  d i s t i n c t  
methods were observed:
a) "Counting a l l  wi t hout  models" -  beginning the count ing sequence 
with one and cont i nu i ng  u n t i l  the answer was reached,  w i t hout  used 
physica l  r e p r e s e n t a t i o n s .
b) "Counting on from f i r s t "  -  count ing on from the f i r s t  addend.
c) " C o u n t i n g - o n - f ro m- l a r g e r "  -  count ing on from the l a r g e r  addend.
In so l v i ng  s u b t r a c t i o n  problems using count ing s t r a t e g i e s  Carpenter  
and Moser (1982)  observed "Counting down from" which was a backwards 
count ing sequence from the l a r g e r  number and "Count ing up from g i v e n " ,  
which was count ing on from the smal l e r  number to reach the l a r g e r .
They found c h i l d r e n  were able  to solve c e r t a i n  types of s t o r y  problems  
using count ing s t r a t e g i e s  al though the s o l u t i o n s  u s u a l l y  used only  
mani pu l a t i ves  and forward count ing.
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u n i i o r e n  naa a i t t i c u u y  i n  c o u m i n g  an T r u t n  n u m u e r s  u u n e r  uncm une  
(Resnick 1983) .  For problems i n v o l v i n g  l a r g e r  numbers most c h i l d r e n  
who succeeded used the " co u n t i ng - o n ” -from i n i t i a l  q u a n t i t y  (Hughes 
1986) .  Ch i l dren  could move from the " c o u n t - a l l "  s t r a t e g y  to the  
"count -on from i n i t i a l  q u a n t i t y"  to the "count -on from l a r g e r  
q u a n t i t y"  wi t hout  any teaching of these s t r a t e g i e s .  This i n f e r r e d  
t h a t  c h i l d r e n  " invented"  them f or  themselves (Fuson 1982; Groen and 
Resnick 1977; Hughes 1986) .  Ana l ys i s  of count ing-on procedure showed 
t h a t  c h i l d r e n  would r e v e r t  to  a count a l l  s t a t egy  a f t e r  using a count  
on s t r a t e g y  under c e r t a i n  c i r cumst ances , such as when both addends 
were v i s i b l e  and capable of being counted (Davydov and Andronov 1981;  
Fuson 1982) .  The count ing on s t r a t e g y  i nvolved a c a r d i n a l - c o u n t  
t r a n s i t i o n .  I t  i nvol ved the c h i l d  in the t r a n s i t i o n  from the c a r d i n a l  
value of of the f i r s t  addend in an a d d i t i o n  problem,  to the count ing  
meaning of t h a t  word and then count ing on from t h i s  count word the  
second addend (Fuson 1982) .  An a b i l i t y  to count -on represent ed  a use 
of a b s t r a c t  u n i t s  because count ing had become " r e f l e c t i v e "  (cf  
P i a g e t i a n )  and as such,  o p e r a t i v e  r a t h e r  than f i g u r a t i v e  (Von 
G l a s e r s f e l d ,  S t e f f e  and Richards 1983) .  Davydov and Andronov (1981)  
considered t ha t  the t r a n s i t i o n  from count ing a l l  to count ing on,  based 
on the c h i l d ' s  smooth movement of hand over an ob j ec t  group,  took  
place when the c h i l d  grasped the r e l a t i o n s h i p  between a group of 
ob j ec t s  and a number which was c h a r a c t e r i s t i c  of mental  adding.
Mental  adding occurred when the c h i l d  became aware of the ac t i o n  of  
ad d i t i o n  as d i s t i n c t  to the ac t i on  of count ing as demonstrated by the  
smooth hand movement over a set  of o b j e c t s .  Only in t h i s  movement did  
the ob j ec t  group begin to appear to the c h i l d  as a u n i t .
Research has shown t h a t  young c h i l d r e n  can count e f f i c i e n t l y  and
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es i ao i  1 sn m e  c a r d i n a l i t y  u t  a set .  , i i iumpBun , i . » .  a im
Ri chards 1982) .
The l a s t  number word said in count ing a set  of i tems gave the c a r d i n a l  
word f o r  t h a t  se t ;  C a r d i n a l i t y  Rule ( S c a e f f e r  Eggleston and Scot t  
1974) ;  the C a r d i n a l i t y  P r i n c i p l e  (Gelman and G a l l i s t e l  1978) ;  
Count -Cardi na l  T r a n s i t i o n  (Fuson and Ha l l  1983) .  Gelman and G a l l i s t e l  
(1978)  i n f e r r e d  t h a t  the C a r d i n a l i t y  P r i n c i p l e  had been understood:
a) when c h i l d r e n  c o r r e c t l y  responded to the quest ion "How many?" 
a f t e r  a set  had been counted.
b) emphasised,  or s t a t ed  more s l owl y ,  the l a s t  word when count ing a 
s e t .
c) repeated the number word a f t e r  count ing a s e t .
d) remembered the c o r r e c t  c a r d i n a l  word from a p r e v i o u s l y  counted 
s e t .
They found t h a t  c h i l d r e n ' s  response to the quest ion "How many?" wi th  a 
recount  of the i tems did not n e c e s s a r i l y  r e f l e c t  a l ack of  
understanding of the C a r d i n a l i t y  P r i n c i p l e .  For some c h i l d r e n  i t  was 
a " t r i g g e r "  which had been i n t e r p r e t e d  as the command "Count them 
agai n" .  For other  c h i l d r e n ,  who were at  the e a r l y  stages of count ing  
exper i ences ,  i t  might  have been construed as a g e n t l e  way of t e l l i n g  
them t h a t  they had miscounted and should recount  a l i t t l e  more 
c a r e f u l l y .  I t  was a lso qu i t e  poss i b l e  t h a t  they could s imply have 
f o r g o t t e n  the l a s t  number word they had used.
In a r r i v i n g  at  the c a r d i na l  value of a set  the order  in which the  
i n d i v i d u a l  i tems were counted was i r r e l e v a n t  (Ginsburg 1977) .  Gelman 
and G a l l i s t e l  (1978)  r e f e r r e d  to t h i s  as the o r d e r - i r r e l e v a n c e  
p r i n c i p l e .
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The c a r d i n a l  cont ext  descr ibed the numerousness of a wel l  de f i ned  and 
d i s c r e t e  set  and t he r e  were spec i a l  c a r d i na l  words such as: duet ;  
t r i o ;  q u a r t e t ;  p a i r  (Fuson and Hal l  1983) .
Markman (1979)  s t a t ed  t h a t  c a r d i na l  number app l i ed  to aggregates ,  not  
to i n d i v i d u a l  i t ems,  and the l a b e l l i n g  of an a r r ay  of o b j ec t s  as a 
c o l l e c t i o n  r a t h e r  than a c l a s s ,  f a c i l i t a t e d  a c h i l d ' s  numer ical  
reasoning about d i s c r e t e  ob j e c t s .  Ch i l dren  were b e t t e r  able  to  
conserve and a p p r e c i a t e  c a r d i n a l i t y  when c o l l e c t i o n  terms,  such as 
army, were used in p r e f e r ence  to c l ass terms,  such as s o l d i e r ,  because 
they focused on the whole set  r a t h e r  than on the i n d i v i d u a l  components 
of the se t .
There may be severa l  paths to a c h i l d  a p p r e c i a t i n g  the concept  of  
"two".  There are:  k i n a e s t h e t i c s  (one in each hand);  v i su a l  p a t t e r n s  
( t h a t  one and t h a t  one) ;  sensor imotor  (one and then another )  (Fuson 
and Ha l l  1983) .
McConkey and McEvoy (1986)  o u t l i n e d  the d i f f i c u l t y  of grasping  
d i f f e r e n t  number meanings:
a) Four cars and f our  matchboxes were "the same". This ignored the  
c h a r a c t e r i s t i c s  of the i tems but focused on group s i z e .
b) A cake,  when cut  i n t o  four  p i eces ,  turned one i tem i n t o  f o u r .
c) 1 , 2 , 3 , 4 ;  where the l a s t  ob j ec t  counted was f o u r ,  even though i t  
was only one o b j e c t .  On a r e - count  the same ob j ec t  might be 
"two".  Ch i l d ren  needed to be abl e  to see the group and not focus  
on i n d i v i d u a l  i tems.
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Chi l dren  had grasped tne "une-one p r i n c i p l e ” once cney r e a i i s e o  inac  
each i tem counted must only have one number word (Gelman and G a l l i s t e l  
1978) .
Von G l a s e r s f e l d ,  S t e f f e  and Richards (1983)  asser ted t h a t  the semant ic  
l i n k  between a number word and the concept  of a summation of u n i t s  
could only be made on the l e v e l  of a b s t r a c t  u n i t s .  They a lso added 
t h a t  t h i s  semant ic l i n k  need not be made in every c o n t ex t ,  s ince  
number words stood f o r  d i f f e r e n t  th i ngs  in d i f f e r e n t  co n t e x t s ,  
e s p e c i a l l y  f o r  those c h i l d r e n  who were counters of a b s t r a c t  u n i t s .
Each number word i mpl i ed  the sequence of number words which preceded  
i t .  U t t e r i n g  a number word impl i ed  the count ing a c t i v i t y  which had 
used the standard number word sequence in one- t o - one  correspondence  
wi th countables i tems.  When t h a t  i m p l i c a t i o n  was understood,  (when 
the use of a number word brought  wi th i t  the awareness of a p o t e n t i a l  
count t h a t  lead to and ended wi th the given number word,  imply ing a 
count of a c o l l e c t i o n ) ,  t hen,  and only then,  could the c h i l d  be said  
to have an a b s t r a c t  concept ion of u n i t s  and number.
Fuson and Ha l l  (1983)  d i s t i n g u i sh e d  between " o r d i n a l "  and " o r d e r i n g " .  
E n t i t i e s  could be ordered according to some c r i t e r i o n  but only took on 
an o r d i na l  word cont ext  when the r e l a t i v e  magni tude,  or r e l a t i v e  
p o s i t i o n ,  of one of the e n t i t i e s  was considered in r e l a t i o n  to the  
other  e n t i t i e s .  They s t a t ed  the importance of d i s t i g u i s h i n g  in f u t u r e  
research the d i f f e r e n c e  between "order  r e l a t i o n s "  ( c a r d i n a l ,  measure,  
sequence and o r d i n a l  cont ex t s )  and "or d i na l  word c on t e x t s " .
The o r d e r - i r r e l e v a n c e  p r i n c i p l e  did not apply in an o r d i na l  context  
because c h i l d r en  order  f i r s t ,  then count .  In developing c a r d i n a l i t y
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tne countaoies c n n o r e n  exper ience  u s u a l l y  naa some sameness aoouc  
them which did not n e c e s s a r i l y  lend themselves to c o n s i de r a t i o n  o-f 
o r d i n a l i t y .  When cons i der i ng  o r d e r i n g ,  l ead i ng  to o r d i n a l i t y ,  each 
count able  was i n t r i n s i c a l l y  "di f f ere*nt" to a l l ow f o r  an order i ng  
c r i t e r i o n ,  an unusual  count ing exper ience f o r  c h i l d r en  (Gelman and 
G a l l i s t e l  1978) .
C h i l d r e n ' s  r e c o g n i t i o n  and i n t e r p r e t a t i o n  of the number symbols played  
an impor tant  par t  in t h e i r  development of count ing s k i l l s .  The 
i n t e r p r e t a t i o n  of number symbol meaning had not a uni form l e v e l  of 
d i f f i c u l t y  f o r  c h i l d r e n  (Hughes 1982) .  Ch i l d ren  were used to seeing  
the number symbols around them and showed an a p t i t u d e  f o r  
understanding the d i f f e r e n t  purposes to which they r e l a t e d  ( S i n c l a i r  
and S i n c l a i r  1984) ,  Numerat ion was a process con s i s t i n g  of moving 
from the number ( assoc i a t ed  wi th a given c o l l e c t i o n )  to the  
r e p r e s e n t a t i o n  of t h a t  number (Bednarz and Janv i e r  1982) .  Numerals 
should be int roduced as symbols denot ing "absol ut e  manynesses" 
( Bra inerd 1979) .  Ch i l dren  should not use symbols u n t i l  they could  
convey o r a l l y  and p i c t o r a l l y  what they meant (HMI 1979) .  Assoc i a t i ng  
a numeral  wi th i t s  concret e  meaning was e a s i e r  when the meaning was 
o r d i na l  r a t h e r  than c a r d i n a l  ( Bra inerd  1979) .  Even preschool  c h i l d r e n  
found r epr e s e n t i ng  c a r d i n a l  numbers wi th w r i t t e n  symbols remarkably  
easy when the numbers were smal l  (Hughes 1982,1986;  S i n c l a i r ,  S i e g r i s t  
and S i n c l a i r  1983) .  Hughes (1986)  d i s t i n g u i s h e d  between c h i l d r e n ' s  
I d i o s y n c r a t i c ,  P i c t o g r a p h i c , I coni c  and Symbol ic r e p r e s e n t a t i o n s  of 
q u a n t i t i e s .  How c h i l d r e n  represented q u a n t i t i e s ,  whether by number 
symbol ,  word,  drawing or a combinat ion of these depended upon the  
verbal  i n s t r u c t i o n  given to them. "How many?" lead most c h i l d r e n  to  
r epresent  the q u a n t i t y  by numerals,  w h i l s t  "What?" lead c h i l d r e n  to
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repr esent  the q u a n t i t y  by w r i t i n g  or drawing (Davis ,  Br idges and 
Brosgal l  1985) .  There was a ser ious mismatch between symbols c h i l d r e n  
had to l earn  and t h e i r  own "spontaneous c o n c e p t u a l i s a t i o n s " .  When 
r epr esen t i n g  q u a n t i t y ,  i t  seemed t h a t  c h i l d r e n  themselves tended to  
use methods based on one- to - one  correspondence, but were r e q u i re d  to  
use a symbol ic system instead (Hughes 1986) .
I nstead o-f symbols only being int roduced and used to r e p r e s e n t  a 
c a r d i na l  value the system o-f numerals could be worked upon,  
independent  of t h e i r  meaning,  as par t  of mathemat ics being accessed 
d i r e c t l y  as a l i n g u i s t i c  phenomenon (Tahta 1985; Pimm 1986) .  Pimm 
(1986)  suggested t h a t  exper ience wi th symbols was a necessary pa r t  of  
l e a r n i ng  mathemat ics,  even wi th the very youngest  c h i l d r e n .  He wrote  
t h a t  mathemat ical  s i g n i f i e r s  formed par t  of a system whose p r o p e r t i e s  
could be exp l or ed ,  as s i g n i f i e r s  per se,  r a t h e r  than s i g n i f i e r s  of  
something.  He t r i e d  to r e f i n e  the not ion of "exper ience"  so as to  
move away from the automat ic presumption t h a t  mani pu l a t i on  of phys i ca l  
ob j ec t s  formed both a necessary and s u f f i c i e n t  route  i n t o  a r i t h m e t i c ,  
or any ot her  branch of mathemat ics.
This argument t h a t  symbols can be used and understood in a l i g u i s t i c  
sense was in c o n f l i c t  wi th the view t h a t  symbols should r e p r e s e n t  the  
f o r m a l i s a t i o n  of some man i pu l a t i ve  exper iences (Liebeck 1986) .
Liebeck expressed the view t h a t  mathemat ics l ea r n i n g  must be based on 
exper ience  ( a c t i v i t y  wi th f a m i l i a r  o b j e c t s )  and t h a t  i t  could not  t ake  
place as a r e s u l t  of l i n g u i s t i c  exper i ence .  She used the mnemonic 
ELPS:
E -  Exper ience where the teacher  provided ob j ec t s  and did
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L -  Language where the teacher  was asked to t a l k  wi th the c h i l d r e n  
P -  P i c t u r e  where a p i c t u r e  was made of the a c t i v i t y
S -  Symbols where the exper ience  was t r a n s l a t e d  i n t o  symbol ic
form.
Whatever the argument as to how symbolism was used,  t eachers  were 
anxious to reach a symbol ic stage so as to have t a n g i b l e  evidence of 
mathemat ical  l e a r n i n g  (Bologna 1982) .
Davydov and Andronov (1981)  considered t h a t  the t r a n s i t i o n  of phys i ca l  
acts to ideas was c l o s e l y  connected wi th the use of symbols,  in t h a t  
only by t rans f ormi ng the ob j ec t  set  i n t o  a symbol f o r  any number was 
i t  p o ss i b l e  f o r  a c h i l d  to r e c o n c i l e  the c o n t r a d i c t i o n  between the
or d i n a l  and c a r d i n a l  aspects of number. The acceptance of symbols
opened to the c h i l d  the immense p o s s i b i l i t i e s  of using numbers in the  
l o g i c  of mental  a c t i o n s .  They considered the smooth hand movement 
over a group of o b j e c t s ,  wi t hout  count i ng ,  matched to the u t t e r a n c e  of  
a number word was e q u i va l e n t  to using a symbol f o r  t h a t  group.
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LITERATURE REVIEW: Role of the t eacher
The d i d a c t i c  c l a s s - t e a c h i ng  s t y l e  p r e v a l e n t  in the 1960' s was changed 
mainly as a r e s u l t  of the Plowden Report  (1967)  l eading the vanguard 
act i on  towards i n d i v i d u a l i s e d  l ea r n i n g  in our schools and the  
enqui ry-based di scovery  l ea r n i n g  approach to t each i n g .  Plowden (1967)  
envisaged the pr imary t eacher  as enjoying a g u i d i ng ,  quest i on i ng  r o l e ,  
who t a c t f u l l y  i n t e r vened  w h i l s t  c h i l d r e n  were engaged in d i scovery  
l e a r n i n g .  The di scovery  method of l e a r n i n g  was more a p p r o p r i a t e  in 
the pre-school  and e a r l y  e lementary years because concept  f ormat i on  
r a t h e r  than concept a s s i m i l a t i o n  was occurring (Ausubel et  al  1978) .  
Ausubel (1978)  considered t h a t  e x p os i t o r y  teaching was " a u t h o r i t a r i a n "  
and t ha t  t r a i n i n g  in the " h e u r i s t i c s  of d iscovery"  was more i mpor t ant  
than t r a i n i n g  in subj ec t  mat ter  because prob l em- so l v i ng  a b i l i t y  must 
be the pr imary goal  of educat i on.  Cockrof t  (1982)  agreed t h a t  problem 
sol v i ng  and p r a c t i c a l  a c t i v i t i e s  were fundamental  to the teaching of  
mathematics but considered ' e x p o s i t i o n  by the t e a c h e r '  as a necessary  
i n g r e d i e n t  of teaching s t y l e  in the now famous paragraph 243.  The 
paragraph also inc luded r e f e r e n c e  to the ne c e s s i t y  f o r :  d iscussion  
between teacher  and p up i l s  and between pup i l s  themselves;  a p p r o p r i a t e  
p r a c t i c a l  work; c o n s o l i d a t i o n  and p r a c t i c e  of fundamental  s k i l l s  and 
r o u t i n e s ;  problem s o l v i ng ,  i n c l ud i n g  the a p p l i c a t i o n  of mathemat ics to  
everyday s i t u a t i o n s ;  i n v e s t i g a t i o n a l  work.
Ausubel e t  al  (1978)  s t a t ed  t h a t  the i n d i v i d u a l  student  r a t h e r  than  
the c l ass  as a whole must become the "working u n i t "  in t each i ng  and 
i n d i v i d u a l i s e d  teaching must c o n s t i t u t e  one of the pr imary goals of  
i n s t r u c t i o n  because i n d i v i d u a l  d i f f e r e n c e s  were too d i ve r s e  to be
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considered o t her wi se .  These i n d i v i d u a l  d i f f e r e n c e s  i nc l uded:  a 
c h i l d ' s  mode of c o g n i t i v e  f u n c t i o n i n g ;  approach to problem so l v i ng ;  
s u b j e c t - m a t t e r  s o p h i s t i c a t i o n ;  general  l e v e l  of i n t e l l i g e n c e ;  s p e c i f i c  
academic a p t i t u d e ;  mot i va t i on  f o r  l e a r n i n g ;  i n t e l l e c t u a l  c u r i o s i t y ;  
s e l f - c r i t i c a l  a b i l i t y ;  need f o r  p r e c i s e  meanings and i n t e g r a t e d  
knowledge; a b i l i t y  to t h i nk  i ndependent l y ,  c r i t i c a l l y  and c r e a t i v e l y .
Plowden (1967)  did not d i f f e r e n t i a t e  between c h i l d r e n  working 
i n d i v i d u a l l y  and teachers  g i v i ng  a t t e n t i o n  to i n d i v i d u a l  c h i l d r e n .  
Studies  have shown t h a t  even when c h i l d r e n  were sat  in groups they  
s t i l l  tended to work as i n d i v i d u a l s  (Gal ton et  al  1980; HMI 1985) .  
E f f e c t i v e  l ea r n i ng  in groups or as i n d i v i d u a l s  depended p a r t l y  on 
whether the c h i l d  was working wi th r a t h e r  than in the presence of 
other  c h i l d r e n  (Ausubel et  al  1978) .  ' Grouping'  r e f e r r e d  to an 
o r g a n i s a t i o n a l  f e a t u r e  whereby an average of f our  or f i v e  c h i l d r e n  
were seated t oget her  working as i n d i v i d u a l s  and 'Group Work’ was a 
pedagogical  f e a t u r e  whereby a smal l  group of c h i l d r e n  worked 
c o l l e c t i v e l y  on a task (Tann 1981) .  Teachers concent rated on 
i n d i v i d u a l i s a t i o n  both as work and as a t t e n t i o n  on c h i l d r en  and t h a t  
in s p a t i a l  and n o t a t i o n a l  grouping,  c h i l d r e n  worked as i n d i v i d u a l s  and 
no convincing group work was encountered in the ORACLE study (Gal ton  
et  al  1980) .
For grouping to make any pedagogical  sense i t  must be d i f f e r e n t i a l  in 
na t u r e ,  in accordance wi th s u b j e c t - m a t t e r ,  a p t i t u d e  or achievement .  
Obviously some form of group teaching was i n e v i t a b l e  because t o t a l  
i n d i v i d u a l i s a t i o n  was not f easab l e  economi ca l l y ,  hence the need to  
f i n d  compromise between grouping and i n d i v i d u a l i s a t i o n  (Ausubel  et  al  
1978) .
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Gal ton et  al  (1980)  found t h a t  i n d i v i d u a l i z a t i o n ,  c lass t eaching and 
d i d a c t i c  group work al lowed the problems associated wi th c o - o p e r a t i v e  
group a c t i v i t i e s  to be evaded.  Chi l dr en  did not have t h e o p p o r t u n i t y  
to develop pedagogic ( e x p l a i n i n g )  s k i l l s ,  even though they worked as 
the member of a group,  because i n d i v i d u a l i s a t i o n  was overwhelmingly  
f a c t u a l  and manager i a l .  The wider pedagogical  con s i d e r a t i on s  were 
i gnored in order  to keep the whole c l ass  busy.  Tea c h e r - p u p i 1 
i n t e r a c t i o n  was a s y m e t r i c a l ,  in t h a t  the t eacher  was i n t e r a c t i n g  f o r  a 
l a r g e  p a r t  of her t ime wi th the c h i l d r e n  w h i l s t  each i n d i v i d u a l  c h i l d  
only r ece i ved  a smal l  p a r t  of the t eachers  t ime.
Because teachers  seemed determined to be i n s t a n t l y  a v a i l a b l e  to any 
c h i l d  at  any t i me ,  they found i t  d i f f i c u l t  to c r e a t e  a few minutes  
wi th an i n d i v i d u a l  c h i l d  in order  to conduct d i a g n os t i c  work 
(Desforges 1985) .  When teachers  engaged in f re q u e n t ,  shor t  
i n t erchanges  wi th the c h i l d r e n  in t h e i r  c l a s s ,  these i n t e r changes  were 
us ua l l y  manager ial  and when the t eacher  became i nvolved wi th a c h i l d  
f o r  a longer  per iod t he r e  would be i n t e r u p t i o n s  from other  c h i l d r e n  
f o r  reassurance and feedback.  These i n t e r u p t i o n s  were t o l e r a t e d  as 
necessary by the t eachers  (Resnick 1972) .
The ORACLE study (Gal ton et  al  1980) showed t h a t  the amount of 
a t t e n t i o n  i n d i v i d u a l  pup i l s  rece i ved was r e l a t e d  to the d i s t i n c t i v e  
type of pupi l  and t h a t  t her e  was a l i n k  between teaching s t y l e  and 
pupi l  behaviour .  They broadly  ca t egor i sed  t eaching s t y l e s  under f our  
l a b e l s :
' INDIVIDUAL MONITORS' were teachers  who moved r a p i d l y  from t a b l e  to  
t a b l e .  When they sat  at  t h e i r  desks a queue formed of c h i l d r e n  asking
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f o r  i n s t r u c t i o n s  and reassurance,  nost i n t e r a c t i o n s  were D r i e t .  iney 
tended to be s i l e n t  markers.
‘ CLASS ENQUIRERS' were t eachers  who placed emphasis on quest ions  
r e l a t e d  to the task in hand and much of the l ea r n i n g  was t eacher  
managed. They tended to in t roduce  a t op i c  to a whole c l a s s ,  
quest ioned and answered then moved among the c h i l d r en  quest i on i ng  and 
g i v i ng  feedback.
'GROUP INSTRUCTORS' were t eachers  who made a high l e v e l  of f a c t u a l  
statements and r ece i ved  verbal  feedback.  They demonstrated by showing 
or gesture  and s t r u c t u r e d  the work of the group c a r e f u l l y  before  
a l l owi ng  them on t ask .  Emphasis was on g i v i ng  i n f o r ma t i o n  i . e .  a 
d i d a c t i c  approach.  They expected c h i l d r e n  to work as i n d i v i d u a l s ,  
even in group s i t u a t i o n s .
’ STYLE CHANGERS' were t eachers  who used a mi x t ure  of the other  s t y l e s .
The ORACLE study found t h a t  d i s t i n c t i v e  types of p u p i l s  could be 
cat egor i sed  under the l a b e l s :
'ATTENTION SEEKERS' were those who were more l i k e l y  to wa i t  f o r  the  
t ea c h e r ,  be out of t h e i r  base a rea ,  move around the classroom and seek 
out the t eacher .
' INTERMITTENT WORKERS' were those who i n i t i a t e d  and responded to  
conversat i on in t h e i r  own base area.  They watched what other  c h i l d r e n  
were doing and engaged in b r i e f  conversat i ons  between the task  
a c t i v i t i e s .
'SOLITARY WORKERS' were those r e l u c t a n t  to i n t e r a c t  wi th other  
chi - ldren.  They took a passive r o l e  and remained s t a t i c  in t h e i r  base.  
They were l i s t e n e r s  r a t h e r  than c o n v e r s a t i o n a l i s t s .
'QUIET COLLABORATORS' were those who wai ted f o r  the t e a c h e r ,  were 
f a i r l y  s t a t i c ,  r e l i e d  h e a v i l y  on t e a c h e r ' s  support  and r a r e l y  t r i e d  to
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o v e r c o m e  p r o b l e m s  t h e m s e l v e s .
There was c l ea r  evidence t h a t  t eachers  adapted t h e i r  o r g a n i s a t i o n  to 
prov i de  s a t i s f a c t o r i l y  f o r  c h i l d r e n  of d i f f e r e n t  a t t a i nment s  and 
a b i l i t i e s ,  to accommodate var i ous  types of work,  i nc l ud i ng  p r a c t i c a l  
work,  and to take advantage of resources and teaching s t r en g t hs  
a v a i l a b l e  w i t h i n  a p a r t i c u l a r  school  (HMI 1978; HMI 1982) .  When 
c h i l d r e n  were arranged i n t o  a t t a i nment  groupings f o r  mathemat ics t her e  
was s t i l l  cons i der ab l e  d i f f e r e n c e s  between the c h i l d r e n  and t h i s  
d i f f e r e n c e  needed to be recognised by t eachers  ( Cockrof t  1982) .  HMI 
(1978)  h i g h l i g h t e d  the ser i ous  problem of match and mismatch and 
s t a t ed  t h a t  mismatching was a ser ious problem in pr imary classrooms.  
Concern about matching being seen as an i s o l a t e d  c o g n i t i v e  i ssue t o  be 
opt imised by improving the c h ar ac t e r  of the t eacher  as a t r a n s m i t t e r  
was expressed by Desforges ( 1985 ) .  He wrote t h a t  assessments of the  
match between the demands of a task and a c h i l d ' s  a t t a i nmen t  must be 
i n e x t r i c a b l y  l i nked  to models of l e a r n i n g  and a t t a i n me n t .  Har len  
(1982)  proposed t h a t  the keynote of matching was f i n d i n g  the r i g h t  
cha l l enge  f o r  a c h i l d .
Bennett  et  al  (1984)  and Desforges (1985)  r e f e r r e d  to matching 
c h i l d r en  to four  task demands:
’ INCREMENTAL' -  when the task i n t roduced new i deas ,  procedures or 
s k i l l s  and demanded r e c o g n i t i o n  and d i s c r i m i n a t i o n .
'RESTRUCTURING' -  when the task demanded the i n ven t i o n  or d i scovery  
of an idea ,  process or p a t t e r n .
'ENRICHMENT' -  when the task demanded a p p l i c a t i o n  of f a m i l i a r  s k i l l s  
to new problems
'PRACTICE'  -  when the task demanded the tuning of new s k i l l s  on
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■ f a m i l i a r  p r o b l e m s .
Doyle (1983)  i l l u s t r a t e d  general  task demand on c h i l d r e n  under f our  
headings:
'MEMORY TASKS' in which p up i l s  were expected to reproduce i n f or ma t i o n  
p r e v i ou s l y  encountered.
'PROCEDURAL or ROUTINE TASKS' in which p u p i l s  were expected to apply  
st andar d i zed  and p r e d i c t a b l e  formula or a l gor i t hm to genera t e  answers.  
'COMPREHENSION or UNDERSTANDING TASKS' in which pup i l s  were expected  
to apply procedures to new problems or decide from among severa l  
procedures those which were a p p l i c a b l e  to a p a r t i c u l a r  problem.  
'OPINION TASKS' in which pup i l s  were expected to s t a t e  a p r e f e r e n c e .
Bennett  (1985)  pos i ted  t h a t  an i n c e n t i v e  system would seem more 
a p p r op r i a t e  than group discussions when developing and p r a c t i s i n g  
basic s k i l l s  wi th c h i l d r e n .
C h i l d r e n ' s  observed on- task e r r o r  r a t es  did not provide s u f f i c i e n t  
evidence on which to base a judgement of match or mismatch (Desforges
1985) .  Desforges went on to say t h a t  in sum, mismatching appeared to  
be i n i t i a t e d  and susta ined by:
a) demanding concrete  rewards of procedures r a t h e r  than evidence of  
thought .
b) rewarding e f f o r t  to produce r a t h e r  than e f f o r t  to c o n c e p t u a l i s e .
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c) adopt ing management techniques which permi t t ed  rap i d  response to
each c h i l d ' s  immediate problems but l e f t  the t eacher  i gnor ant  of
the c h i l d ' s  confusions or p o t e n t i a l .
d) t e a c h e r s '  i nexper i en ce  wi th and l ack of s k i l l  in d i a g n o s t i c  work
and a t a s t e  f o r  d i r e c t  i n s t r u c t i o n ,  however i n f o r m a l l y  put ,  r a t h e r
than a n a l y s i s .
M a r r i o t t  (1985)  was of the view t h a t  teachers  operated on the bas i s  of 
i n t u i t i o n  r a t h e r  than on c a r e f u l  i n t e l l e c t u a l  a n a l y s i s .
The most s a t i s f a c t o r y  i n d i c a t o r  of a c h i l d ' s  progress was the " a c t i v e  
l ea r n i n g  t ime" and had l i t t l e  to do wi th teaching behaviour  
( Harn i schf eger  and Wi ley 1975) .  Formal t eachers  al lowed c h i l d r e n  to  
have longer  a c t i v e  l ea r n i ng  t ime because of c l ass  teaching and working  
in s i l e n c e  (Bennet t  1978) .  More t eachers  used higher  order  
quest ioning wi th a c l ass  than wi th i n d i v i d u a l s  because they did not  
have to focus on l o t s  of d i f f e r e n t  a c t i v i t i e s ,  only the one being  
undertaken wi th the whole c l ass  (Gal ton et  al  1980; Doyle 1983) .
Teachers o f t en  had to work wi thout  feedback as to how successful  t h e i r  
e f f o r t s  were.  As a consequence,  because of the d i f f i c u l t y  of any 
i n d i v i d u a l  working wi thout  knowing whether they were ach i ev i ng  very  
much, teachers  replaced u l t i m a t e  educat i ona l  goals wi th ones t h a t  were 
more "proximate ,  immediate and a t t a i n a b l e " ,  and more e a s i l y  r e l a t e d  to  
the t echniques t h a t  they were using ( M a r r i o t t  1985) .  M a r r i o t t  
cont inued by s t a t i n g  t h a t  because long term goals were cloudy and 
d i f f i c u l t  they were replaced wi th measurable shor t  term successes.
PAGE 45
L'iassroom a c t i v i t i e s  were t y p i c a l l y  "epi sooi c"  ana m e  a u r a t i o n ,  
c o n s t i t ue n t  a c t i v i t i e s ,  c har ac t e r  and i n t e r r e l a t i o n s h i p  of d i s c e r n a b l e  
episodes were g r e a t l y  d i v e r s i f i e d .  The stages could be broadly  
c l a s s i f i e d  as " e n t r y " ,  " s e t t l i n g  i n " ,  "down to bus i ness" ,  " f i n i s h i n g  
up",  " l e a v i n g " .  I t  was n o t i c a b l e  in classroom a c t i v i t y  t h a t  the  
p a r t i e s  to i t  were engaged not in d i s c r i m i n a t i n g  episodes,  as a 
c o g n i t i v e  or percept ua l  ma t t e r ,  but in segregat i ng  them, as an 
o r g a n i s a t i o n a l  or manager ial  mat ter  (Sharrock and Anderson 1982) .
Most i n f a n t  t eachers  reserved the f i r s t  pa r t  of the day f o r  
c h i l d - i n i t i a t e d  t a l k .  The p r e - r e g i s t r a t i o n  per iod was g e n e r a l l y  
regarded as more i n formal  and personal  t ime than p o s t - r e g i s t r a t i o n  
(Cummings 1982; Rawers 1984) .  The teacher  mainta ined a t i g h t  c o n t r o l  
in in formal  c h i l d - i n i t i a t e d  d iscussions wi th a group of c h i l d r e n  
during p r e - r e g i s t r a t i o n  pe r i ods .  These sessions were s t r u c t u r e d  and 
t i g h t l y  organised (Cummings 1982) .  Cont rol  was an i mpor t ant  i n d i c a t o r  
of success and t eachers  be l i eved  l ea r n i n g  could not occur in the  
absence of order  and wel l  behaved p up i l s  were an i n d i c a t o r  to  
col l eagues t h a t  a t eacher  was competent ( M a r r i o t t  1985) .  St udi es  of  
i n formal  classroom layout s  and c h i l d r en  being t aught  through the  
i n t e g r a t e d  day showed t h a t  teachers  mainta ined a t i g h t  c o n t r o l  over  
pupi l  a c t i v i t i e s  (Moran 1971) .  Teachers who e s t ab l i s h e d  both a t a s k ,  
or w o r k - o r i e n t e d ,  atmosphere in the classroom and a warm, s u p por t i ve  
envi ronment  provided c h i l d r e n  wi th a successful  l ea r n i n g  envi ronment .  
These t eachers  e s t a b l i s h e d  r o u t i n e s  and procedures to guide and 
r e g u l a t e  pupi l  behavour wh i l e  s t i l l  ma i n t a i n i ng  a d e s i r a b l e  degree of 
f l e x i b i l i t y  in the classroom ( G r i f f i n  1983) .  A qu i e t  working  
atmosphere was es t a b l i s h e d  in nine out of ten of the c l asses whenever  
i t  was needed (HMI 1978) .  A c t i v i t i e s  at  the e x p e r i e n t i a l  l e v e l  in
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i n f a n t  schools were most ly c o n t r o l l e d  by the t eacher  and were 
t h e r e f o r e  mainly the outcome of her ac t i o ns  (King 1979) .  King 
( 1978 , 19 79 , 1984 )  r e f e r r e d  to ob l i que  cont r o l  through e x t r a v e r b a l  
meaning and voice tone:
'Now we are going to do something e x c i t i n g '  voice-,
' S l i g h t l y  aggr i eved ,  sad'  v o i ce ,
' I ' m  being very p a t i e n t  wi th you'  v o i ce ,
'Oh, never mind don ' t  l e t ' s  have a f u s s '  vo i ce ,
' L i s t en  to me I 'm saying something i mp o r t a n t '  vo i ce .
Al though i n f a n t  t e a c h e r s '  ' s t y l e s '  va r i e d  wi de l y  t he r e  was a c e r t a i n  
amount of commonal i ty in t h e i r  cont r o l  commands. They tended to  
m i t i g a t e  t h e i r  contol  i n s t r u c t i o n s  by using:  "p lease";  endearments;  
prosodic sof ening;  p o s i t i v e  e v a l ua t i o n s ;  proposed deferments;  proposed 
redesigns or ' account s '  to j u s t i f y  the command (French and Pesket t
1986) .  In g i v i ng  cont r o l  i n s t r u c t i o n s  i n d u c t i v e  t eachers  used p r a i se  
more f r e q e n t l y  than s e n s i t i z i n g  teachers  and provided p u p i l s  wi th  more 
extended p r a i s e ,  i nc l u d i ng  the reasons f o r  the p r a i se  (Smith 1983) .
A c e n t r a l  f e a t u r e  of t e a c h e r s '  t a l k  was t h a t  they asked quest ions to 
which they a l r eady  knew the answer (Maclure and French 1980; M a r r i o t t  
1985; Mehan 1986) and t h a t  they used a common format  of ' I n i t i a t i o n ' ,  
'Response'  and 'Feedback'  ( IRF f o r  s h o r t ) .  Closed quest i on i ng  was the  
norm; i t  was harder  to f i n d  examples of open ques t i on i ng ,  or those  
r e q u i r i n g  e x p l o r a t o r y  or t e n t a t i v e  responses from c h i l d r e n  ( M a r r i o t t  
1985) .  Closed quest ions were o f ten  f a c t u a l  w h i l s t  open quest ions  
us ua l l y  i nvolved reasoning and judgement .  Closed quest ions were 
us u a l l y  expected to have yes or no answers al though o c c a s i o n a l l y  
quest ions which had yes,  no answers could ,  and were e l a bo r a t e d  on by
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p u p i l s .  These cauld be considered ’ h a l f - o p e n ’ quest ions (Hargreaves
1984) .  The IRF p a t t e r n  was expla ined by the f a c t  t h a t  t eachers  
regarded t h e i r  job as purveyers of knowledge to c h i l d r e n  and t h a t  such 
approaches made i t  e a s i e r  f o r  t eachers  to mai nta i n  cont r o l  in terms of 
knowledge and d i s c i p l i n e .  The t ransmi ss i on model was basic  to the  
whole educat i ona l  system from nursery school  to u n i v e r s i t y .  Pup i l s  
may do what the t eacher  asked f o r  a v a r i e t y  of reasons among which "to  
l ea r n"  may not f i g u r e  (Woods 1985) .
During c l ass  or group ora l  a c t i v i t i e s ,  t eachers  sanct ioned or e l i c i t e d  
pupi l  responses by c a l l i n g  on s p e c i f i c  p u p i l s  to respond,  accept ing  
' v o l u n t e e r s '  or ' c a l l  ou t s '  ( G r i f f i n  1983; Mehan 1986) .  P a r t i c i p a t i o n  
in these a c t i v i t i e s  emphasised i n d i v i d u a l  r a t h e r  than group e f f o r t .  
Answering was mandatory r a t h e r  than v o l u n t a r y  and i t  was c o m p e t i t i v e  
r a t h e r  than c o - o p e r a t i v e  (Mehan 1986) .  How teachers  e f f e c t e d  the  
' t u r n - a l l o c a t i o n  procedures '  imposed c o n s t r a i n t s  on i n t e r a c t i o n  and 
had o r g a n i s a t i o n a l  i m p l i c a t i o n s  in t h a t  c h i l d r e n  had to l ear n  the  
i mpor tant  communicat ive s k i l l  of answering quest ions c o r r e c t l y  w i t h i n  
classroom discourse (Doyle 1983; Mehan 1986) .
Teachers had the t empt a t i on  to go f o r  s u p e r f i c i a l l y  quick progress in 
w r i t t e n  work before  the pup i l s  conceptual  understanding was 
s u f f i c i e n t l y  wel l  e s t a b l i s h e d  (HMI 1985) .  Most p r e s c r i p t i v e  models of 
t eaching have been der ived from the t h e o r i e s  of l e a r n i n g  and ignored  
the c o n s t r a i n t s  upon a t eacher  (Desforges 1985) .
Gal ton et  al  (1980)  discussed how teachi ng t a c t i c s  had more than one 
f unc t i on :  dea l i ng  wi th c lass c o n t r o l ;  development of s o c i a l  and 
personal  s k i l l s ;  concerned wi th a p u p i l ' s  c o g n i t i v e  development .  When
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a set  of t a c t i c s  became con s i s t e n t  i t  was considered the teaching  
s t y l e .  HMI (1978)  and HMI (1982)  thought  i t  misleading to c a t e g o r i s e  
t eaching methods,  they noted t h a t  t eachers  v a r i ed  t h e i r  approaches  
according to the c i rcumstances and would vary t h e i r  approach dur ing  
the course of a l esson;  al though in the r e p o r t s  they post u l a t ed  two 
broad approaches to t e a c h i n g ,  the "mainly d i d a c t i c "  and the "mainly  
e x p l o r a t o r y . "  Cockrof t  (1982)  s t a t ed  the i m p o s s i b i l i t y  of i n d i c a t i n g  
a d e f i n i t i v e  t eaching s t y l e  f o r  the t eaching of mathemat ics.
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LITERATURE REVIEW: Research methodology
Case s t ud i es
Case s t ud i es  were s t y l e s  of i n q u i r y  p a r t i c u l a r y  su i t ed  to the  
i n d i v i d u a l  r esear cher  ( Nisbet  and Watt 1978) .  Case s t ud i es  r a i se d  the  
i ssue of the c o n s t r a i n t s  which shaped the t h i nk i n g  and dec i s i on  making 
of t e acher s ,  and of how these c o n s t r a i n t s  operated (Calderhead 1985) .  
In case s t ud i es  the i m p l i c i t  was made e x p l i c i t ,  the i n t u i t i v e  made 
s e l f  ev i dent  and the a b s t r a c t  made concre t e .  Once w r i t t e n  the case 
study was " f i x e d"  w h i l s t  the sub j ec t s  of the case study moved on,  
consequent ly i t  could only capture  an i n s t a n t  in t ime and space 
(Walker 1983) .  T y p i c a l l y  case s t ud i es  were s i n g l e  cases which served  
to i d e n t i f y  and descr i be  basic phenomena, as wel l  as prov i de  the basis  
f o r  subsequent theory-development  (Kenny and Grotelueschen 1984) .
Case s t ud i es  were concerned e s s e n t i a l l y  wi th the i n t e r a c t i o n  of 
f a c t o r s  and events where the evidence was gathered s y s t e m a t i c a l l y  in  
such a, way as to i l l u m i n a t e  some general  p r i nc i p l e  (Stenhouse 1978;  
Nisbet  and Watt 1978) .  A case was an ins t ance  not l i k e  a sample,  a 
r e p r e s e n t a t i v e  of a c l ass .  Case study was a basis  f o r  g e n e r a l i s a t i o n  
(Stenhouse 1978,  Atkinson and Delamont 1985) .
Stake (1985)  considered t h a t  a case study was the study of a s i n g l e  
case,  or bounded system,  observed n a t u r a l i s t i c a l 1y where the r e s u l t s  
were g e n e r a l i z a b l e  and where the given i n f o r mat i o n  al lowed the reader  
to decide whether the case was s i m i l a r  to h is  or her own. He s t a t e d  
t h a t  whereas exper imenta l  design had checks b u i l t  i n t o  i t s  methods,  
with case study the r e s p o n s i b i 1ty  l ay  more wi th the r e s e a r ch e r .  Whi le  
other  s t y l e s  of research aimed to e l i c i t  general  r e l a t i o n s h i p s ,  case
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study explored the context  of i n d i v i d u a l  i n s t ances .  The case study  
researcher  a n t i c i p a t e d  and appr ec i a t ed  t h a t  c r i t i c a l  understanding  
depended upon the i n t e r a c t i o n s  between the sub j ec t  and h i s  or her 
envi ronment .  I t  was impor tant  to c o n t e x t u a l i s e  the case study.
Researchers must operat e  w i t h i n  a c l e a r l y  def ined framework which 
makes case s t ud i es  open to pub l i c  v a l i d a t i o n  (Bennet t  and Desforges
1985) .  Systemat ic  case study data was considered as e i t h e r  t i m e l e s s ,  
hence r e p l i c a b l e ,  or embedded in t ime;  i t  was a n a l y t i c a l  r a t h e r  than a 
n a r r a t i v e  h i s t o r y  (Stenhouse 1978) .  In case s t u d i es  t h e r e  were two 
e v a l u a t i v e  concerns;  t h a t  of d e s c r i p t i o n  and i n t e r p r e t a t i o n ,  and t h a t  
of judgement ( P a r l e t t  1980) .  These two concerns were p a r a l l e l e d  by 
phenomenology,  and hermeneut ics.  There was a t h i r d  concern of t a c i t  
knowledge which d e a l t  wi th t h a t  which could not be d i r e c t l y  
e m p i r i c a l l y  v e r i f i e d  in f a c t  or p r i n c i p l e ;  t h a t  was to say those  
i ssues of t r a d i t i o n a l  q u a n t i t a t i v e  and p o s i t i v i s t i c  educat i ona l  
research (Kenny and Grotelueschen 1984) .
Stake (1985)  wrote t h a t  most e v a l u a t i o n  designers  r e l i e d  on an 
i n f e r e nc e  model whereby samples,  even of s i z e  one,  could be s t ud i ed  in 
order  to r e f i n e  general  r u l e s  in the hope of guiding the management of  
cases belonging to the same pop u l a t i on .  He considered t h a t  an 
a l t e r n a t i v e  i n f e r e n c e  model was i m p l i c i t  in case l i t e r a t u r e  whereby 
the resear cher  opt imized reader  opp or t u n i t y  to r e l a t e  the case 
descr ibed d i r e c t l y  to t h e i r  own case,  to i n f e r  p a r t i c u l a r i s t i c  
understanding not n e c e s s a r i l y  mediated by general  r u l e s .  He s t a t e d  
t h a t  the p u r s u i t  of c o n t e x t u a l i t y  in n a t u r a l i s t i c  g e n e r a l i z a t i o n s  was 
impor tant  not only f o r  con s i der a t i on  of i n t e r a c t i o n s  but f o r  
c l a r i f i c a t i o n  of poss i b l e  use by "readers"  in deciding the e x t e n t  to
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which the case was s i m i l a r  to t h e i r  own.
The case study r esear cher  at tempted to produce i n f o r ma t i o n  to  
f a  c i l i t a t e  a s u b j e c t ' s  own a n a l y s i s  more than to d e l i v e r  s t atements  
on g e n e r a l i z a t i o n s  (Walker 1980) .  Research which at tempted to 
generate  "grand g e n e r a l i z a t i o n s "  increased the a u t h o r i t y  of and 
dependence upon t he  s p e c i a l i s t  (Stake 1985) .  Stake (1985)  was of the  
opinion t h a t  case research aimed at  enabl ing users to i n c r ease  t h e i r  
understanding through n a t u r a l i s t i c  g e n e r a l i z a t i o n  o f f e r e d  a g r e a t e r  
p o s s i b i l i t y  of f a c i l i t a t i n g  the autonomy and sense of r e s p o n s i b i l i t y  
of the p r a c t i t i o n e r .
Data in case s t ud i es
There i s  cons i der ab l e  debate over the advantages and disadvant ages of  
q u a l i t a t i v e  and q u a n t i t a t i v e  data gathered dur ing case s t u d i e s .
C r i t i c s  of e mp i r i c a l  research in educat ion pointed to the d i f f i c u l t i e s  
of i m p l i c i t  assumpt ions,  u n c o n t r o l l a b l e  v a r i a b l e s  and the problems of 
r e p l i c a b i l i t y  in resear ch i ng  human behaviour  whether f o r  e x p l a n a t i o n  
or d e s c r i p t i o n  (Jonathan 1981) .  There appeared to be an unbr i dgeab l e  
gap between e m p i r i c i s t s  and those resear cher s  who gave equal  we i ght i ng  
to emic and e t i c  accounts.  In p r i n c i p l e  e m p i r i c i s t s  placed r e l i a n c e  
on high s t a t i s t i c a l  r e l i a b i l i t y  which conf i rmed or r e f u t ed  e x i s t i n g  
hypotheses w h i l s t  i n t e r p r e t i v e  research claimed v a l i d i t y  through  
c a r e f u l  d e s c r i p t i o n  and a n a l ys i s  (Adelman and Young 1985; Stake 1985) .
The uniqueness and c o n t e x t u a l i t y  of case data was l o s t  when 
conver t i ng  q u a l i t a t i v e  data i n t o  q u a n t i t a t i v e  data dur ing cont ent  
a n a l y s i s  (Stake 1985) .
The term " q u a l i t a t i v e  methods" referred to:  f i e l d w o r k ;  f i e l d  resear ch;
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ethnography;  case study;  and i n t e r p r e t i v e  procedures.  F ie ldwork  
u s u a l l y  s i g n i f i e d  the c o l l e c t i o n  of ob s e r v a t i on a l  ma t e r i a l  (a l though  
i t  might i nc l ude  r e s u l t s  of su r veys ) .  F i e l d  research tended to  
s i g n i f y  p a r t i c i p a n t  obser vat i on  and unst ruc t ured  i n t e r v i e w s .  
Ethnography r e f e r r e d  to i n v e s t i g a t i o n s  t h a t  p r i n c i p a l l y  used 
o b s e r v a t i on a l  methods.  Case s t ud i es  were c a r r i e d  out w i t h i n  a 
p a r t i c u l a r  t h e o r e t i c a l  framework the most common of which used 
i n t e r p r e t i v e  procedures and was known as symbol ic i n t e r a c t i o n i s m  
(Burgess 1985; T r a n t e r  1986) .
Q u a l i t a t i v e  research involved an ec o l og i c a l  study of i n d i v i d u a l s  in 
t h e i r  n a t u r a l  s e t t i n g  (Parsons et  al  1983; Burgess 1985) .  I t  was very  
f l e x i b l e  in t h a t  i t  did not operate  w i t h i n  a r i g i d  framework but  could 
be modi f ied as the c o l l e c t i o n  and anaysis  of data progressed (Burgess
1985) .
Ethnomethodological  research was concerned wi th other  p e o p l e ' s  methods 
and considered t h a t  which r o u t i n e l y  went unnot iced (King 1978;
McIntyre  1980; Payne and Cuf f  1982; S t r e e t  1986) .  The successful  
u n r a v e l l i n g  and e x p l i c a t i o n  of mundane b e l i e f s  and ac t i ons  demanded 
t ha t  common sense was suspended and not  u n c r i t i c a l l y  endorsed 
(Atkinson and Delamont 1985) .  Whi l s t  s t a t i s t i c a l  g e n e r a l i z a t i o n s  
requ i r ed  the study of many s i t u a t i o n s  which had to be s i m p l i f i e d  to  
make them nu me r i c a l l y  man i p u l a t i ve  ethnomethodological  a n a l y s i s  could 
provide g e n e r a l i z a t i o n s  from s i n g l e  i ns t ances  because any i n d i v i d u a l  
member had, through his  or ’her membership,  a r e p e r t o i r e  of methods f o r  
making t h a t  membership observable  to o t her s .  How these methods were 
di splayed and put t oget her  in any one p a r t i c u l a r  occasion would of 
course be cont i ngent  to t h a t  occasion.  I t  was assumed t h a t  the
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appropr i a t eness  of a c t i v i t i e s  so produced would be recognised by 
others  through s i m i l a r l y  organised methodic p r a c t i c e s  and procedures.  
I t  was the methodic procedures which were g e n e r a l i z a b l e  (Payne and 
Cuff  1982) .
Bennett  (1976)  used ques t i on na i r es  to decide a t e a c h e r ' s  s t y l e .  He 
was c r i t i c a l  of the technique of syst emat i c  an a l y s i s  to ob t a i n  the raw 
data f o r  ana l ys i ng teaching methods,  c r i t i s i s i n g  the smal l  sample of  
t eachers  used and the narrow range of behaviours observed.  He was 
concerned t h a t  c a t e g o r i s a t i o n  was not a f f o r ded  s u f f i c i e n t  t h e o r e t i c a l  
p e r s p e c t i v e .  Gal ton et  al  (1980)  quest ioned the q u a l i t y  or usef u l ness  
of the q u e s t i o nna i r e  approach in which teachers  had to s e l e c t  one 
response from a l i m i t e d  number of mut ua l l y  ex c l u s i v e  c a t e g o r i e s .  In 
t h e i r  ORACLE study they r e l i e d  upon obs e r v a t i o n a l  techniques on 
f i f t y - e i g h t  t eachers  over a t h r ee  year  per iod to research teachi ng  
s t y l e .
Classroom observat ion
Observat i ona l  case s t ud i es  could i nv o l v e  q u a n t i t a t i v e  as wel l  as 
q u a l i t a t i v e  data (Hargreaves 1984; Hammersley 1985) .  Classroom events  
were very complex and both systemat i c  r esear chers  and p a r t i c i p a n t  
observers t r i e d  to look at  too much at  once (Dunkerton 1981; Good and 
Brophy 1984) .  Observat ion w i t h i n  a case study was a task which 
r equ i r ed  a category system and needed to develop a hypothesis  
otherwise  i t  became a f o r ml ess ,  u n i n f o r ma t i v e  c o l l e c t i o n  of 
observa t i ons  (Nisbet  and Watt 1978) .  Observat ion of a compl icated  
s i t u a t i o n  l i k e  a classroom r equ i r ed  a l o t  more than the simple  
c a t e g o r i s a t i o n  of events (Dunkerton 1981) o t herwi se  o b s e r v a t i on a l  
science served the observer  r a t h e r  than the "ac t or"  (Stenhouse 1978) .
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Observat i ona l  research o f t en  under est imated the s i g n i f i c a n c e  of what  
people said and made too much of what the resear cher  claimed to have 
observed (McNamara 1980; Walker 1983) .  There was nothing to stop an 
i n f ormal  observer  o f f e r i n g  unambiguous obser va t i o na l  c a t e g o r i e s  e i t h e r  
before  or a f t e r  the observa t i on  s ince syst emat i c  obser va t i ons  could  
l ack o b j e c t i v i t y  owing to the c l a s s i f i c a t i o n s  being decided  
beforehand.  There was the problem of unambiguously coding these  
c l a s s i f i c a t i o n s  (Barrow 1984) .  Systemat ic  observat i on  did not  
n e c e s s a r i l y  produce ' a t o m i s t i c '  data through ' d e - c o n t e x t u a l i z i n g ' the  
phenomena being observed.  The cont ext  of the i n d i v i d u a l  observa t i ons  
could be i ncor por a t ed  i n t o  the observat i on  schedules to avoid  
render i ng  the r ecordi ng of i n d i v i d u a l  i s o l a t e d  b i t s  of behaviour  
meaningless ( Cr o l l  1986) .  A study of  classrooms which was to be 
usef u l  in f o r mu l a t i n g  research quest ions could not ,  in the f i r s t  
i ns t ance ,  be through syst emat i c  observa t i on  ( McI n tyre  1980) .
Techniques of sys temat i c  observat i on  were of l i t t l e  help in he l p i ng  a 
t eacher  moni tor  which types of quest ions ( c o g n i t i v e  t a t i c s )  and which 
t o p i c s  ( cur r i cu l um s t r a t e g i e s )  enabled pu p i l s  to t h i nk  in " p r od uc t i ve  
ways" (Gal ton et  al  1980) .  Unst ruct ured observat i on  was u n l i k e l y  to  
y i e l d  q u a n t i t a t i v e  data on classroom behaviour  w h i l s t  t ime sampled 
systemat ic  observat i on  would d i s t o r t  the c o l l e c t e d  data so s e v e r e l y  
t h a t  i t  could not a c c u r a t e l y  r e f l e c t  what happened in the classroom 
(Dunkerton 1981) .  There was a problem of ambigui ty  in the  
c l a s s i f i c a t i o n  of coding ca t e g o r i e s  dur ing systemat ic  observa t i on  
d i s t o r t i n g  the i n t e r p r e t a t i o n  of the data (Scar th and Hammersley 
1986a,  1986b) .
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Observer bias
Systemat ic  observat i on  through t i me-sampl i ng at tempted to overcome 
s u b j e c t i v i t y  in i n i t i a l  judgements and l e t  the f a c t s  speak f o r  
themselves.  Low- i n f e rence  observat ion d i r ec t ed  what the observer  
should focus his  a t t e n t i o n  on at  any given t i me ,  to the exc l us i on  of 
a l l  e l s e .  Time sampl ing did not permi t  the observer  to make his  own 
d i s c r i m i n a t i o n s  but e n t a i l e d  f a i t h f u l  coding on predecided c a t eg o r i es  
(F landers  1970; Jonathan 1981; Boydel l  and Jarman 1983; C r o l l  1986) .  
One of the problems associat ed wi th t imed po i n t  sampl ing was t h a t  
every ins t ance  of a s p e c i f i e d  behaviour  w i t h i n  a t imed i n t e r v a l  was 
not recorded,  ins t ead  the occurrence of a c t i v i t i e s  were recorded at  
r e g u l a r  po i n t s  in t i me .  This co n f l a t e d  f requency and d ur a t i on  of  
types of a c t i v i t y  (Scar th and Hammersley 1986) .  Classroom observa t i on  
through po i n t  sampl ing was p r e f e r a b l e  t o  i nst antaneous t ime sampl ing 
whenever the observa t i ons  needed were too complex for  a t r u e  
cont inuous recordi ng system.  Point  sampl ing gave an es t i ma t e  of the  
t o t a l  t ime devoted to p a r t i c u l a r  c a t e g o r i e s  of a c t i v i t i e s  ( C r o l l  and 
Gal ton 1986) .  Coding on predecided c a t e g o r i e s  ass i s t ed  in overcoming 
observer  b ias  ( Mc I nt y re  1980; Good and Brophy 1984; Powel l  1984; Cr o l l
1986)..  Reducing the mu l t i t u d e  of v a r i a b l e s  to more manageable numbers 
by combining c a t e g o r i e s  which appeared s i m i l a r  could pl ace  d i f f e r e n t  
i n t e r p r e t a t i o n s  upon the observed events ( G r i f f i n  1983; Scar th and 
Hammersley 1986b) .  Powel l  (1984)  argued t h a t  i n f e r e n c e  could be 
c o n t r o l l e d  w i t h i n  acceptab l e  l i m i t s  and t h a t  o b j e c t i v i t y  and 
s u b j e c t i v i t y  were very complex.  He suggested t h a t  observer  b ias  could 
be reduced by concent r a t i ng  on 43 separa t e  v a r i a b l e s  b e l i e v e d  to pa r t  
of teaching s t y l e  or teaching s t r a t e g y .  Using his  SCOTS schedule the  
observer  had to p lace the teacher  under obser vat i on  on a def ined  
continuum f o r  each v a r i a b l e .  Each continuum consisted of f i v e  p o i n t s ,
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thus making each v a r i a b l e  a m u l t i p i e - c h o i c e  i tem f o r  the observer .
In non-randomised o b s er va t i o na l  s t u d i e s ,  many sources of p o t e n t i a l  
bi as  were present  (Mc I n t y re  1980; A i t k i n ,  Bennett  and Hesketh 1981;  
McNamara 1980) . '  ' Observers past  exper i ences ,  biases and p r e j ud i c e s  
could lead to mi s i n t e r p r e t a t i o n  r a t h e r  than an o b j e c t i v e  account  of 
c o l l e c t e d  data ( Mc I n t y re  1980; Good and Brophy 1984; T r a n t e r  1986;  
Hammersley 1986) .  A problem assoc i a t ed wi th p a r t i c i p a n t  uns t r uc t ur ed  
observat i on  was observer  b ias  (Dunkerton 1981) .  A d i f f i c u l t y  in 
compi l ing a case record was to a t t e n u a t e  and expose to c r i t i c i s m  
poss i b l e  b ias  of the r esear cher  (Stenhouse 1978) .  The r esear cher  
should at tempt  to be i m p a r t i a l  in the s e l e c t i o n  of data and in the  
w r i t i n g  up of the research document ( E l l i o t t  and Whitehead 1980;  
McNamara 1980) .  The case r e p o r t  was a ' co n s t r u c t e d '  r e a l i t y  r a t h e r  
than a v e r i d i c a l  r ep r e s e n t a t i o n  of r e a l i t y ;  a meani ngfu l ,  usef u l  and 
r i c h  i n t e r a c t i o n  between observer  and observed (Stake 1985) .  
Phenomenology was i n t e r p r e t a t i o n  by " t e l l i n g  i t  as i t  f e l t  t o  be in 
i t "  r a t h e r  than " t e l l i n g  i t  as i t  was" (Stenhouse 1978) .  Used in the  
s c i e n t i f i c  sense phenomenology c o n t r i b u t e d  a st rong and concer ted  
e f f o r t  to avoi d ,  or minimise,  i n t e r p r e t a t i o n  bias by the observer  
(Kenny and Grotelueschen 1984) .
N o n - p a r t i c i p a n t  observat ion
Research could be based upon n o n - p a r t i c i p a n t  observa t i on  r a t h e r  than 
p a r t i c i p a n t  observat ion (King 1978,  1979,  1984; McI n t yre  1980) .  King 
(1984)  considered t h a t  i t  would not be ethnographic because the  
i n t e r e s t  would be in the teachers  as t eachers  and not t h e i r  whole way 
of l i f e  which ethnographic  research tended to imply (King 1984) .  
N o n - p a r t i c i p a n t  observat ion reduced the e f f e c t  the resear cher  had on
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the events he was t r y i n g  to observe (King 1978; Good and Brophy 1984;  
Mer r e t t  and Wheldal l  1986; Cr o l l  1986) .  The r e l a t i o n s h i p  wi th the  
t eacher  could be as i n t e r e s t e d ,  non- judgemental  observer  (King 1984;  
H a r t l e y  1985) a l though the r esear cher  could be as much a col  1a b o r a t i v e  
col l eague  as observer  (Cummings and H u s t l e r  1986) .
Act ion research
Act ion research did not assume t h a t  i t s  f i n d i n g s  were g e n e r a l i z a b l e  
because teaching acts which c o n s t i t u t e d  p a r t i c u l a r  forms of c o n s t r a i n t  
var i ed  from classroom to classroom.  However, through the compara t a t i ve  
study of cases i t  was poss i b l e  to i d e n t i f y  s i m i l a r  cases,  and 
t h e r e f o r e  teaching problems shared by teachers  ( E l l i o t t  1980) .
Act ion research was "The study of a s o c i a l  s i t u a t i o n  wi th a view to  
improving the q u a l i t y  of ac t i on  w i t h i n  i t "  (pp 1; E l l i o t t  1982) .  
E l l i o t t  and Whitehead (1980)  considered t h a t  the ac t i on  r esear cher  
should:
a) be concerned wi th the deepening of understanding of the classroom 
and school  s i t u a t i o n  through adopt ing a c r i t i c a l ,  quest ioning  
stance.
b) present  the research in o r d i na r y  everyday language p o s s i b l y  the  
form of a case study.
c) be r e f l e c t i v e .
d) p lace emphasis on d e s c r i p t i o n  and d i agn os i s ,  a l though  
recommendations may emerge.
e) ensure t h a t  those involved have f r e e  access to a l l  the da t a ,  in an 
atmosphere of mutual  t r u s t  and l o y a l t y ,  wi th regard to i t s
r e l e a s e .
f )  make c l ea r  h is  intended audience and his  r e l a t i o n s h i p  to the
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group,  as t h i s  may l a t e r  a f f e c t  the value of h i s  work.
Act ion research invo l ved  a s p i r a l  of a c t i v i t i e s  namely:  i d e n t i f y i n g  a 
general  idea;  reconnaissance;  general  p lanning;  developing the f i r s t  
act i on  step;  implement ing the f i r s t  ac t i on  step;  e v a l u a t i o n ;  r e v i s i n g  
t he general  p lan.  This basic cyc l e  should s p i r a l  i n t o  the development  
of the second ac t i on  s t eps.  I d e a l l y  case s t ud i es  were w r i t t e n  at  the  
end of a p a r t i c u l a r  s p i r a l  of ac t i on  and r esear ch .  A f t e r  c o l l e c t i o n  
of the i n f o r ma t i o n  i t  was c r u c i a l  t h a t  t ime was taken to  r e f l e c t  and 
consider  the i m p l i c a t i o n s  of the research ( E l l i o t t  1982) .
A key methodological  problem in Act ion Research was t he  achievement  of  
c o n t r a d i c t o r y  aims; t h a t  of how to research a s i t u a t i o n  and t h a t  of 
how to act  upon i t .  That  t h e r e  should be some form of d i a l ogue  
between the t eacher  and an " ou t s i de r "  was not only  d e s i r a b l e  f o r  
ac t i on  research but was almost  one of i t s  d e f i n i n g  c h a r a c t e r i s t i c s  
( Hu s t l e r  et  al  1986) .
There was a d i s t i n c t i o n  between educat i ona l  p o l i c y  and educa t i ona l  
a c t i o n .  "Educat ional  p o l i c y "  was the d e l i b e r a t i v e  planning which 
occurred out s i de  the ac t i on  s i t u a t i o n  on the basis  of judgements of  
l i k e l i h o o d  and p r e d i c t i o n s  about the poss i b l e  e f f e c t s  of a l t e r n a t i v e  
courses of a c t i o n .  "Educat ional  a c t i o n "  was the ca r r y i ng  out  of the  
consequences of t ha t  dec i s i on in p r a c t i c e  (Stenhouse 1978) .
The pr ocess-product  paradigm i nvolved a r a d i c a l l y  d i f f e r e n t  view of 
the nat ure  of t eaching and l ea r n i ng  from the ac t i o n  research paradigm.
Process-product  methodology t r e a t ed  the t eacher  as a s u b j ec t  of  
research and assumed her p r o f ess i o na l  development to be an independent
PAGE 62
a c t i v i t y .  Act ion research e n t a i l e d  d i a l ogue wi th the t eacher  hence 
i nvolved her as a p a r t i c i p a n t  in the research process ( E l l i o t t  1980;  
E l l i o t t  19B5) . The advantages of c o l l a b o r a t i v e  research would seem to  
be dependent on the ex t en t  of t eacher  p a r t i c i p a t i o n  and the e x t e n t  to 
which the research quest ions posed r e f l e c t  t e a c h e r s '  concerns and 
p r i o r i t i e s  (Bennet t  and Desforges 1985) .  Act ion research s t a r t e d  wi th  
at tempts to uncover "mat t ers  of concern" as perce ived by the t eachers  
not by those not involved in the day to day running of a classroom 
(Cummings and H u s t l e r  1986) .  There were two kinds of pedagogic  
resear ch .  One type produced general  s tatements about t each i ng  and 
l ea r n i n g  based on l a r g e  sca l e  research i n t o  t eachers  and p u p i l s .  This  
produced l i t t l e  of p r a c t i c a l  help to the i n d i v i d u a l  t eacher  in her  
classroom.  The ot her  was a "study of s i n g u l a r i t i e s "  which was based 
on s t ud i es  of s i n g l e  classrooms and no at tempt  was made to  g e n e r a l i s e  
beyond the p a r t i c u l a r  classroom (Bassey 1986) .  The emphasis of ac t i on  
research should be on the c e n t r a l i t y  of the p r a c t i t i o n e r  ( S t r e e t
1986) .  Act ion research r e l a t e d  to any teacher  concerned wi th  her own 
t each i ng;  t o  improve her understanding of a p a r t i c u l a r  problem r a t h e r  
than t r y i n g  to impose an immediate s o l u t i o n  upon the problem.  There  
should be an end product  or p r a c t i c a l  e f f e c t  t o  the research and i t  
must be based on an i ncreased awareness of what happened in the  
classroom ( E l l i o t t  1978; E l l i o t t  and Whitehead 1980; E l l i o t t  1980,
1985) .
The i n t e r r e l a t i o n  between o b s er va t i on a l  research and a t eacher  wishing  
to e f f e c t  change w i t h i n  her classroom by adapt ion r a t h e r  than s o l u t i o n  
was discussed by McI ntyre  ( 1980 ) .  He s t a t ed  t h a t  in the past  i t  had 
been assumed t h a t  t h i s  help could best  be given by e s t a b l i s h i n g  
general  laws and by enabl ing teachers  to examine t h e i r  own t each i ng  in
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r e l a t i o n  to these laws.  He thought  a more pr oduct i ve  approach would 
be to help t eachers  to examine t h e i r  t eachi ng in r e l a t i o n  to t h e i r  own 
cons t r u c t i o ns  of t h e i r  a c t i v i t i e s  and t h e i r  own a s p i r a t i o n s .  I t  was 
from teachers  who wanted to t r y  new approaches t h a t  c o - o p e r a t i o n  in 
new ventures would be most l i k e l y .  I t  was in c o l l a b o r a t i n g  wi th  
t eachers  in t h e i r  e f f o r t s  to change what happened in classrooms,  t h a t  
such research could be most v a l u a b l e .  Systemat ic  observa t i on  was a 
t echnique which was r e l e v a n t  and i mpor t ant  f o r  t h i s  type of resear ch .  
Attempts to br ing about change impl i ed  t h a t  hypotheses were being  
f ormul a ted and t es t ed  about what would be poss i b l e  and about how i t  
could be achieved.  Knowledge of what changes proved p o s s i b l e ,  by what 
means, and in what c i r cumst ances , was l i k e l y  to be valued by t e a c h e r s .  
But of even g r e a t e r  va lue  to t eachers  and ot hers  would be increased  
understanding of what changes did not prove p o ss i b l e  and of  why they  
proved i mposs i b l e .  I t  was perhaps by c o n t r i b u t i n g  to our 
understanding of the c o n s t a i n t s  which e x i s t i n g  pa t t e r n s  of school ing  
imposed on t e a c h e r ' s  e f f o r t s  to f a c i l i t a t e  t h e i r  p u p i l s '  educat ion  
t h a t  research i nv o l v i n g  syst emat ic  observat i on  could be most u s e f u l .
Classroom s t ud i es
Hammersley (1986)  o u t l i ne d  severa l  t ypes of evidence found in 
classroom s t ud i es  on teaching s t y l e :
a) I n f or mat i on  about the t eachers  and c lasses presumably der i ved  from 
documents,  i n t e r v i e w s  or obser va t i on .
b) T i me - ge n e r a l i z e d  observer  d e s c r i p t i o n .
c) F r e q ue n c y - s p e c i f i e d  t ime ge ne r a l i s e d  observer  d e s c r i p t i o n .
d) T i m e - s p e c i f i c  observer  d e s c r i p t i o n .
e) Quotat ions from p a r t i c i p a n t s '  accounts e i t h e r  to document  
per spec t i ve s  or as a source of d e s c r i p t i o n  of events.
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He considered t h r e e  d i s t i n c t  t h i ngs  in e v a l u a t i n g  any such study:
a) Whether the d e s c r i p t i o n s  and e xp l ana t i ons  provided were c o r r e c t .
b) Whether the r esear cher  had taken the best  pr ecaut i ons  and made the
best  checks so as to maximise the chances of the v a l i d i t y  of
d e s c r i p t i v e  and expanatory c l a i ms ,  given a v a i l a b l e  methodology.
c) Whether the resear cher  provided the reader  wi th  the necessary
i n f o r ma t i on  about the precaut i ons  taken and the checks made f o r  an 
assessment to be made of t h e i r  e f f e c t i v e n e s s .
The case r esear cher  should i n d i c a t e  the v a l i d i t y  of the r e p o r t  by 
gi v i ng  an e l ab o r a t e  account  of how he or she c a r r i e d  out the study  
(Stake 1985) .  Stake (1985)  h i g h l i g h t e d  the danger of v i g n e t t e s  
t h r e a t e n i n g  the v a l i d y  of the study.  He considered t h a t  they were 
powerful  exp l ana t or y  dev i ces ,  e s s e n t i a l  to  r e p o r t s ,  but t h a t  they  
overs t a t ed  and as a consequence could c o n s t i t u t e  a t h r e a t  to v a l i d i t y  
unless c a r e f u l l y  used.
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METHODOLOGY: Present  study
The present  study i s  a r e p o r t  o-f ac t i on  research wi th - f ive r e c e p t i on  
i n f a n t  t eachers  in Derbyshi re  pr imary  and i n f a n t  schools over four  
terms.  I t  i s  a n a t u r a l i s t i c  enqui ry  studying the teachers  in t h e i r  
own envi ronment  wi th a design r e l a t i v e l y  f r e e  from i n t e r v e n t i o n  or 
cont ro l  (cf  Stake 1985) .  The research i s  a "study of s i n g u l a r i t i e s "  
r a t h e r  than a comparat ive i n v e s t i g a t i o n  (cf  Bassey 1986) .
The i n f o r mat i on  i s  produced to f a c i l i t a t e  each t e a c h e r ' s  own a n a l y s i s  
r a t h e r  than to d e l i v e r  s tatements on g e n e r a l i s a t i o n s  (cf  Walker 1980) .
I t  i s  not the i n t e n t i o n  to genera t e  hypotheses out of the cases.  The 
r e s e a r c h e r ' s  r o l e  i s  to act  as a ' f ocus i ng  agent '  f o r  the observed 
teachers  on issues of concern to them. The c e n t r a l i t y  of the  
t e a c h e r ' s  r o l e  in wishing to e f f e c t  change by adapt ion r a t h e r  than 
s o l u t i o n  i s  f u l l y  recognised (cf  Mc I n t y re  1980) .
The t i m e - t a b l e  was:
T erm 1
Informal  v i s i t s  to severa l  schools to t a l k  to headteachers and 
t eachers  of the o p p r o p r i a t e  age group.
The f i v e  teachers  around whom the research would be based were decided  
and f u r t h e r  d iscussions and i n f ormal  v i s i t s  to t h e i r  classrooms  
undertaken when the method of data g a t h e r i n g ,  s t y l e  of o b s e r va t i o n ,  
format  of i n f o r ma t i on - f e e dba c k  and broad parameters of the research  
were discussed and agreed.
Term 2
N o n - p a r t i c i pa n t  obser vat i on  w i t h i n  each classroom i nv o l v i n g  both
PAGE 71
Each teacher  was observed along wi th six o-f t h e i r  pup i l s  who a t t a i n e d  
t h e i r  - f i f t h  b i r t h d a y  dur ing the course of the term (Appendix 4 ) .
The main focus of the research emerged dur ing t h i s  per i od .
Term 3
N o n - p a r t i c i p a n t  observat i on  w i t h i n  each classroom i n v o l v i n g  both 
syst emat i c  t imed sampl ing and cont inuous case note r ecord i ng  of each 
t eacher  and cont inuous case note recor d i ng  focusing upon ch i l d r en . ' s  
count ing a c t i v i t i e s .
At the end of the term each c h i l d  was given a s e r i e s  of count ing t e s t s  
based on o r d i n a l ,  c a r d i n a l ,  and numeral  r e c o g n i t i o n  (Appendix 5 ) .
Term 4
Q u a l i t a t i v e  a n a l y s i s  of the case records .
Q u a n t i t a t i v e  a n a l ys i s  of t e s t  r e s u l t s  and observat i on  schedules.
The ' M i c r o t ab '  s t a t i s t i c a l  package f o r  a BBC microcomputer  was used in 
the a na l ys i s  of  t e s t  and obser vat i on  r e s u l t s  (Appendix 7 ) .
Pr ep ar a t i on  of m a t e r i a l s  and a c t i v i t i e s  to widen and develop the  
t eaching of count ing f o r  each t eacher  (Appendix 8 and Appendix 9 ) .  
School based INSET a c t i v i t i e s  wi th the t eacher s .
The teachers  and schools used f o r  the research were not a random 
choice.  Every school  and head v i s i t e d  dur ing Term 1 was known t o the  
re s e a r c h e r ,  al though he had not worked a longs ide  any of the t eacher s  
p r e v i o u s l y .  The reseacher  was wel l  known to a l l  the schools because 
of h is  INSET a c t i v i t i e s  w i t h i n  the County.  This al lowed f o r  an 
atmosphere of mutual  respect  to develop between the resear cher  and the  
researched.  The f i v e  t eachers were s e l ec t ed  because they were
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They were exper ienced teachers  o-f i n f a n t s  having taught  t h a t  age range 
f o r  longer  than f i v e  years .  They would a lso be i nvolved wi th teaching  
the a p p r o p r i a t e  age group f o r  at  l e a s t  a two year  per iod dur ing the  
research programme. Al l  the t eachers  were anxious to be i nvo l ved  in 
research which would enable them to r e f l e c t ,  analyse and improve t h e i r  
t eachi ng through i n t e r a c t i o n  wi th a i n t e r e s t e d ,  n o n - j udg emen t a l , 
c o l l a b o r a t i v e  co l l eague  a c t i ng  as an observer  (cf  Mc I n t y re  1980; King 
1984; H a r t l e y  1985; Cummings and H u s t l e r  1986) .  The s ix  t a r g e t  
c h i l d r e n  to be c l o s e l y  observed were a random choice of t h r e e  boys and 
t h r e e  g i r l s ,  wi th the except ion of one school  where f our  boys and two 
g i r l s  were chosen because of the na t ur e  of t h a t  s cho o l ' s  i n t a k e  f o r  
the term.  Al l  the observed c h i l d r e n  were born between 1 . 1 . 8 0  and 
3 0 . 4 . 8 0  (Appendix 4 ) .  A f t e r  d i scuss i ons  wi th the t eachers  and the  
i n f ormal  v i s i t s  i n t o  the classroom i t  was decided t h a t  the research  
would be based upon n o n - p a r t i c i p a n t  observa t i on  w i t h i n  the classroom 
in order  to reduce the e f f e c t  the r esear cher  might have had upon the  
events he was t r y i n g  to observe (cf  King 1978; Good and Brophy 1984;  
M e r r e t t  and Wheldal l  1986; C r o l l  1986) .  One t eacher  wanted to moni tor  
the t ime spent  wi th the c h i l d r e n  as p a r t  of the research so i t  was 
decided to employ a 25 second t imed sampl ing technique in t h a t  
ins tance  (cf  Boydel l  and Jasman 1983) .  Before s t a r t i n g  the  
observat i on  per iod t h e r e  was a s e mi - s t r u c t u r ed  i n t e r v i e w  wi th each 
teacher  to a s c e r t a i n  her i n t e n t i o n s  wi th regard to o r g a n i s a t i o n ,  
mathemat ical  cur r i cu l um content  and general  o b j e c t i v e s  f o r  the t a r g e t  
c h i l d r e n  over the subsequent two terms.
The e a r l y  observat i ons  in each classroom formed the "open phase" (cf  
Nisbet  and Watt 1978) .  This al lowed the t eachers  and r esear cher  to
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importance to the t each er .  I t  was less  formal  and q u a l i t a t i v e  so 
a l l owi ng  the r esear cher  to get  a f ee l  f o r  those aspects of the  
classroom he and the t eacher  wished to i n v e s t i g a t e  (cf  C r o l l  1986) .  
During the observa t i on  the e f f e c t  of the observer  on the c h i l d r e n  
seemed minimal ,  they seemed to ignore  his  presence very s w i f t l y  (cf  
McIntyre  1980; T i za r d  and Hughes 1984) .  The resear cher  did make a 
p o s i t i v e  e f f o r t  to avoid being t r e a t e d  as an "added resource"  in the  
classroom by avoid ing d i r e c t  eye cont act  wi th the observed c h i l d r e n  
(cf  Cummings and H u s t l e r  1986) .  He sat  q u i e t l y  near the observed  
c h i l d r e n  w r i t i n g  case notes about what the c h i l d r e n  were doing;  the  
i n t e r a c t i o n  they had wi th each other  and wi th the t eacher ;  the  
m a t e r i a l s  which were being used dur ing the a c t i v i t y ;  the task demands 
being placed on the c h i l d r e n .  A f i v e  minute i n t e r v a l  record was kept  
of what each t eacher  was doing at  t h a t  p a r t i c u l a r  t ime.  There was 
also a record of her i n t e r a c t i o n s  wi th the observed group.  There were 
occasions when the nat ure  of the lesson was such t h a t  i t  was 
impossible  to moni tor  each of the t a r g e t  c h i l d r en  because some may 
have been working in other  p a r t s  of the room or out of the room. In 
these cases the focus was on those c h i l d r e n  who were to be the cent re  
of the teacher  a t t e n t i o n  dur ing the ob s e r v a t i on a l  per i od .  When the  
t imed systemat ic  observat i ons  were being under taken wi th Teacher M a 
pre - recorded 25 second impulse was fed i n t o  the r e s e a r c h e r ' s  ear v i a  a 
smal l  r ecor der  and an en t r y  made on the t eacher  record sheet  according  
to a s p e c i f i c  ca t egory .  Completed record sheets can be found in 
Appendix 2. Alongside t h i s  sampl ing a record was kept  of the observed 
c h i l d r e n ' s  a c t i v i t i e s .  The nat ure  of the classroom o r g a n i sa t i o n  and 
task demand on the c h i l d r en  enabled t h i s  type of observat i on  to be 
v i a b l e .  A f t e r  each observa t i on  of a lesson the case notes were
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to and discussed wi th the t eacher  at  the t ime of the next  v i s i t .  A 
p a r t i c u l a r  concern here was in the condensing of the raw data i n t o  a 
case record t r y i n g  to ensure "methodological  v i o l en ce"  was not  
committed on the data (cf  Walker 1983) .  The obs e r v a t i ona l  r ecord i ngs  
were intended to r e f l e c t  t eacher  a c t i v i t i e s  r a t h e r  than t e s t  any 
p a r t i c u l a r  t h e o r e t i c a l  p o s i t i o n  concerning a p p r o p r i a t e  or 
i n a p p r o p r i a t e  t eacher  behaviour  (cf  Resnick 1972) .  The teacher s  were 
always regarded as a u t h o r i t a t i v e  p r o f e s s i o n a l s  and not research  
" s u b j e c t s" .  The i ssues discussed were those which were of concern to 
the t eacher  and i t  was fundamental  to the research t h a t  the  programme 
would prove to be wor t hwhi l e  to the t eachers  concerned (cf  Stenhouse 
1978; E l l i o t t  1980; McNamara 1980; Mc I n t y re  1980) .  During t h i s  f i r s t  
phase of the programme severa l  issues of concern were r a i s e d  by the  
t eachers  but t he r e  was one common f a c t o r  which kept  occurring,  t h a t  of  
c h i l d r e n ' s  a b i l i t y  or i n a b i l i t y  to count and how i t  could be moni tored  
and improved upon. Because of the commonal i ty of t h i s  i ssue i t  became 
the focus of a t t e n t i o n  f o r  the r esear cher  and the t eacher s  dur ing the  
l a t t e r  pa r t  of Term 2,  Term 3 and f o r  the INSET a c t i v i t i e s .
The observat i ons  were cont inued throughout  Term 2,  each t eacher  being  
seen f o r  nine  occasions.  At the end of the term the t a r g e t  c h i l d r e n  
were given a s e r i e s  of t e s t s  to assess t h e i r  count ing a b i l i t y  
(Appendix 5 ) .  Each c h i l d  was given the t e s t s  over a t h r e e  day p e r i o d .  
The t e s t s  were designed to assess a b i l i t y  to:
a) count i tems which could be touched and moved.
b) count i tems which could be touched but not moved.
c) count i tems which could not be touched or moved.
d) count i tems which can only be heard.
e) recognise numerals.
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g) match numerals to q u a n t i t i e s .
The r e s u l t s  o-f the t e s t s  were repor t ed  back to the a p p r o p r i a t e  
t ea c h e r ,  discussed and analysed along wi th the r e s u l t s  o-f the  
obser va t i ons  in order  to prepare -for INSET a c t i v i t e s  which would 
improve t h e i r  q u a l i t y  o-f t eachi ng count ing to c h i l d r e n .
The format  and content  of the INSET a c t i v i t i e s  var i ed  from t eacher  to  
t eacher .  I t  was school  based (cf  Biggs 1983) and i nc luded:
a) a workshop f o r  parent s  wi th the t e a c h e r ,  her pup i l s  and the  
resear cher  t ak i n g  p a r t .
b) r esear cher  working wi th p u p i l s  and the t eacher  observ ing.
c) r esear cher  and t eacher  working in unison wi th  some c h i l d r e n .
d) t eacher  t r y i n g  new m a t e r i a l s  and ideas wi th her p u p i l s  wi th  and 
wi thout  resear cher  being present .
At t h i s  po i n t  the case records were w r i t t e n  up as case s t u d i es  (cf  
Stenhouse 1978) .  I n f o r mat i on  i s  provided in the case s t ud i e s  to  
a s s i s t  r eaders  in decid ing whether the cases are  s i m i l a r  to t h e i r  own.
This i n f o r mat i o n  i nc l udes  r e f e r e n c e  to catchment a rea ,  phys i ca l  
a t t r i b u t e s  of the classroom,  resources and enrolment  procedure f o r  
r ecept i on  aged c h i l d r e n .  The case study i s  c o n t e x t u a l i z e d  (cf  Stake
1985)
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CASE STUDY: Teacher M
Ms M was a Scale I I I  t e a c h e r ,  aged between 30 and 40,  wi th exper i ence  
o-f t eaching at  two prev ious schools.  She had o v e r a l l  responsi  bl  i t y  
•for the i n f a n t  department  of a Pr imary school  wi th 325 c h i l d r e n  on 
r o l e .  The school ,  b u i l t  in 1981 to r e p l a c e  two separa te  I n f a n t  and 
Junior  Schools,  was of open plan design and had as i t s  catchment  area  
a v i l l a g e  which served a predominant l y  mining community.  Ms M had 
r e g u l a r  meet ings wi th the headteacher  to discuss both o r g a n i s a t i o n  and 
cur r i cu l um mat t e r s .  The school  was committed to cur r i cu l um  
development where the s t a f f ,  under the guidance of a cur r i cu l um l eader  
and the headt eacher ,  considered school  p o l i c y  and p r a c t i c e  f o r  a 
p a r t i c u l a r  cur r i cu l um area each year .
Ms M's t eaching space was a l a r g e  shared working area wi th a smal l  
work bay which was used f o r  c r e a t i v e  a c t i v i t i e s  and f o r  readi ng and 
l i s t e n i n g  s k i l l s .  The working area was shared wi th one o ther  t eacher  
and her c l ass of t h i r t y  c h i l d r e n .  A closed classroom was s t r i c t l y  
t i m e - t a b l e d  f o r  the four  t eachers  in the I n f a n t  Department .  Al though  
the c h i l d r en  were being taught  in an Open Plan designed room, each 
c l ass  was t r e a t e d  as i f  i t  were being taught  in a closed box 
classroom.  There was no evidence of team teachi ng or d i f f e r e n t  
working areas a p p r o p r i a t e  to an i n t e g r a t e d  day.  The c h i l d r e n  had 
f i x e d  working bases and were not ' m o b i l e ' .  The apparatus c h i l d r e n  
were al lowed to use was stored in t r o l l e y s  which had p l a s t i c  t r a y s .
I t  was wel l  l a b e l l e d  and v i s u a l l y  appea l i n g .  A high standard of  
d i s p l a y  was in evidence which was ext remel y  i m a g i n a t i v e ,  c r e a t i v e  and
PAGE 80
s t i m u l a t i n g .  For the most pa r t  the d i s p l a y s  were l a r ge  c o l l a g e s  of  
c h i l d r e n ' s  work l a b e l l e d  wi th a r i c h  use of t e x t .  The d i s p l a y s  were 
c o n s t a n t l y  being changed to provide an enr iched v i sua l  s t i mul us  f o r  
the c h i l d r e n .  There was one co - o pe r a t i ng  ad u l t  working a longsi de  the  
t e a c h e r ,  a Nursery a s s i s t a n t ,  who came to help f o r  two sessions per  
week. A session was h a l f  the morning or a f t er noon per i od .
In the September t he r e  were 20 r i s i n g  f i v e s  in the c l ass .  The 
c h i l d r e n  who were to be f i v e  dur ing the Spr ing Term went to Teacher P 
before  t r a n s f e r r i n g  to Teacher M in January.  January saw the 20 
September s t a r t e r s  j o i ned  by 10 r i s i n g  f i v e s  from Teacher P making a 
cl ass s i z e  of 30 c h i l d r e n .  No more c h i l d r e n  j o i ned  the c l ass  f o r  t h a t  
academic year .
During an i n t e r v i e w  wi th the r esear cher  about her classroom 
or g a n i s a t i o n  and expec t a t i on s  of the c h i l d r e n  over the next  two terms  
Ms M s t a t ed  t h a t  the new i n t ak e  would work as a group u n t i l  she had 
assessed them. The remaining c h i l d r e n  would be grouped l o o s e l y  on 
a b i l i t y  f o r  o r g a n i s a t i o n a l  convenience,  al though in r e a l i t y  they would 
be moved w i t h i n  groups to be taught  as t h e i r  needs d i c t a t e d .  The 
c h i l d r en  would have t h e i r  own base at  which they would work and have 
t h e i r  own p e n c i l s  and m a t e r i a l s .  Shared resources were not  the norm.  
She considered t h a t  her i n t e g r a t e d  day was hampered by having to 
withdraw to the closed classroom on a r eg u l a r  t i m e - t a b i e d  bas i s  and 
would r a t h e r  not have to a v a i l  h e r s e l f  of the f a c i l i t y .  I t  was usual  
f o r  her to teach mathemat ics as a sess i ona l  a c t i v i t y  in the morning or 
af ternoon wi th i n t e g r a t i o n ,  as and when a p p l i c a b l e ,  in the other  
cur r i cu l um areas.  In e f f e c t  her i n t e g r a t e d  day was s i m i l a r  to t ha t  
descr ibed by Moran (1971)  as Type C, the " i n t e g r a t e d  h a l f - d a y . "  She
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st a t ed  t h a t  she kept  a very f l e x i b l e  approach to her o r g a n i s a t i o n  wi th  
a c a r e f u l  eye on the balance of a c t i v i t i e s  the c h i l d r en  undertook  
during the week. Var ious a c t i v i t i e s  were u s u a l l y  set  out on the  
t a b l e s  f o r  the c h i l d r e n  to work at  w h i l s t  she would move from c h i l d  to  
c h i l d  assessing,  moni tor ing and enab l i ng .  She kept  a t e r ml y  plan of  
content  and the general  d i r e c t i o n  she had taken f o r  each cur r i cu l um  
area.  A weekly plan was prepared in d e t a i l ,  o u t l i n i n g  the groups,  
or g a n i s a t i o n  and a c t i v i t i e s .  At the end of each day she made an 
assessment of what had been s a t i s f a c t o r i l y  covered in order  to plan  
f o r  the f a l l o w i n g  day ' s  a c t i v i t i e s .  She considered t h a t  she kept  very  
c a r e f u l  and thorough p r e d i c t i o n s  and records of each c h i l d ' s  progress  
and the content  covered.  The t e l e v i s i o n  was not used to supplement  
her mathemat ics.  A computer was used on a weekly t i m e - t a b l e d  bas i s .  
She i n f o r m a l l y  assessed the mathemat ical  l e v e l  of the new i n t a k e  
c h i l d r e n  w h i l s t  they were working on s o r t i n g  a c t i v i t i e s  and 
a n t i c i p a t e d  t h a t  the areas of number understanding the c h i l d r e n  would 
grasp dur ing t h e i r  f i r s t  two terms to be:
Easter  -  Count ing up to 10; "Knowing" numbers to 5; Wide language  
development would occur through s o r t i n g ,  matching and comparison 
a c t i v i t i e s .
Summer -  Assoc i a t i ng  symbols wi th q u a n t i t i e s  to 10; Wr i t i n g  the number 
symbol s.
During the observed lessons the c h i l d r en  would ent er  the classroom 
from the playground and s i t  down in the smal l  bay where Ms M would 
spend about f i v e  minutes calming them down wi th a shor t  song,  u s u a l l y  
r e l a t e d  to the t op i c  they were s tudy i ng .  The t a b l e s  had a l l  the
PAGE 8 2
m a t e r i a l s  the c h i l d r e n  would r e q u i r e  -for t h e i r  mathemat ics lesson  
placed on them by the t eacher  dur ing the breakt i me.  The c h i l d r e n  had 
a s p e c i f i c  p lace to s i t ,  wi th t h e i r  own p e n c i l ,  r u l e r  and working 
m a t e r i a l s .  The t a b l e s  were t y p i c a l l y  set  f o r  smal l  groups of about  
six c h i l d r e n ,  as observed by Bennet t  et  al  ( 1984 ) .  A f t e r  the shor t  
session in the bay the c h i l d r e n  would move to t h e i r  a l l o t t e d  pl ace  and 
begin t h e i r  t asks .  I t  was usual  f o r  a l l  the c h i l d r e n  to be doing 
mathemat ics at  the same t ime and those c h i l d r e n  who were working  
t oge t her  on a t a b l e  were a l l  doing the same sor t  of a c t i v i t y  at  the  
same l e v e l .  I t  was observed t h a t  they worked in the presence of the  
other  c h i l d r en  r a t h e r  than wi th them (cf  Ausubel et  al  1978) .
The t a r g e t  pu p i l s  had a s i mpl e ,  c l e a r l y  def i ned  procedural  task  (cf  
Bennet t  et  al  1984) to complete dur ing each lesson (Appendix 1 ) .  The 
mean length  of t ime they were expected to be on task dur ing t he  n ine  
observed lessons was 47 minutes.  The tasks i nvo l ved:  co l o u r i ng ;  
drawing;  c u t t i n g  out ;  g l u i n g .  With the except ion of l o g i c  b locks in 
Lesson 1 no other  m a t e r i a l s  were used ot her  than in the supplementary  
a c t i v i t i e s .  Those t asks which r equ i r ed  some form of recor d i ng  were 
e i t h e r  pre-drawn in each c h i l d ' s  book by the t eacher  ( e . g .  mapping 
symbols to drawn q u a n t i t i e s )  or were copied from publ i shed mathemat ics  
cards.  When the t e a c h e r - a l l o t t e d  t a s k ,  was f i n i s h e d  the c h i l d r e n  
were e i t h e r  given t eacher  d i r e c t e d  supplementary a c t i v i t i e s  or they  
chose some a c t i v i t y  to p l ay  wi th u n t i l  the end of the l esson.  Each 
observed lesson was s i m i l a r  to those repor t ed  by Sharrock and Anderson 
(1982)  in t h a t  they were epi sodi c  both in an o r g a n i s a t i o n a l  and 
manager ial  sense; the c h i l d r e n  en t e r ed ,  s e t t l e d  i n ,  got down to  
business,  f i n i s h e d  o f f  and l e f t  .
Ms M would qu i ck l y  c i r c u l a t e  the var i ous  groups of c h i l d r e n  moni t or i ng
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what was happening and spending a s i m i l a r  amount o-f t ime wi th each 
c h i l d  (Appendix 2 ) .  She was an I n d i v i d u a l  Moni tor  (cf  Gal ton et  al  
19S0) , her s t y l e  was r a t h e r  l i k e  t h a t  of a b u t t e r f l y ,  moving q u i c k l y  
from t a b l e  to t a b l e ,  ha r d l y  pausing at  each place bef ore  s w i f t l y  
moving e lsewhere .  She would t r e a t  the c h i l d r e n  as i n d i v i d u a l s .  No 
group d iscussion was observed wi th the t a r g e t  p u p i l s  dur ing the nine  
lessons (Appendix 3 ) .  She v i s i t e d  the t a r g e t  t a b l e  between f our  and 
f i f t e e n  t imes each lesson (Table  1 —M) ,  the longest  v i s i t  l a s t i n g  f i v e  
minutes (Appendix 2 ) .
T a b l e  l-M (Record of tea c h e r  c o n t a c t s  - e v ery 25 sec o n d s  ) 
LES S O N_ _ _ _ _ _ _ _  1 2 3 4 5 7
V i s i t s  to b a ses 51
Visits to ob s e r v e d  11 base
Ob s e r v a t i o n s  of all c h i ldren seen out of b a s e
14
Total o b s e r v a t i o n s  106 
Num b e r  of b a s e s  7
26
5
28
96
7
49
10
27
108
7
54
15
29
123
7
23
4
14
The o b s e r v a t i o n s  w e r e  at 25 second inter v a l sThe b ases were: 6 t a b l e s  plus the bay (lessons 1-4)5 tabl e s  plus the bay (lessons 5-8)7 tab l e s  plus the bay (lesson 9)
24
8
13
126 108 
6 6
40
5
28
127
8
Her statements and quest ions tended to be i n s t r u c t i o n a l ,  r o u t i n e  or 
focused on subj ect  mat ters  (cf  E l l i o t t  1975) ,  "Now do the next  car d" .  
"Wr i te  a l i t t l e  more n e a t l y " .  " I s  t h a t  a l l  you' ve done?".  " T h a t ' s  
good".  The f r equent  shor t  v i s i t s  al lowed her to see the products of  
the c h i l d r e n ' s  work but not the processes by which they were obta i ned
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(cf  Bennet t  et  al  1984) .  Ch i l d ren  were al lowed to leave t h e i r  t a b l e  
to see her i-f they had problems.  Target  p u p i l s  saw her between two 
and e i gh t  occasions each observed lesson w h i l s t  they were out o-f base,  
t h i s  u s u a l l y  represented  severa l  v i s i t s  by D a n i e l ,  (Table 2 - M ) .
T a ble 2-H (Nuaber of target c h i l d r e n ' s  teache r - c o n t a c t s )
LES S O N 1 2 3 4 5 7 9
Robert 7(2) 2(1) I 4 3(1) 1 3(2)
Daniel 3(1) 5(3) 7(4) 6(2) 4(1) 7(2) 5(3)
L e a n n e 3(1) 2(1) Abs 7(1) 3 2(1) 2(1)
Cla i r e Abs 5(3) 3(3) 7(1) 1 2(1) 1
C l are Abs Abs 1 3 4 2(1) 1
Neal Abs 0 2(1) 2 1 2 1
Figu r e in b r a c k e t s  i n d i c a t e s  t e a c h e r - c o n t a c t  which was out ofc h i l d ' s  ba s e  and is inclu d e d  in the totals.
When she sat  at  one o-f the t a b l e s  to hear c h i l d r e n  read t h e r e  would 
soon be a l i n e  o-f c h i l d r e n  queuing to see her (cf  Resnick 1972) .  She 
always responded to a c h i l d  who came out  to see her (cf  Bennet t  et  al  
1984; Desforges 1985) .  I f  she was s i t t i n g  at  a t a b l e  f o r  any l engt h  
of t ime she would c a l l  d i f f e r e n t  c h i l d r e n  out from t h e i r  t a b l e  to show 
her what they had been doing.  Chi l dren were encouraged to  work on 
t h e i r  own and t a l k i n g  or he l p i ng  each other  was a c t i v e l y *  discouraged  
(cf  E l l i o t t  and Adelman 1975a; Adelman 1975) .  During Lesson 5 Danie l  
asked Leanne to help him w r i t e  his number f i v e  p r op er l y  which she did 
u n t i l  Ms M i n s t u c t e d  her to stop.
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TE A C H E R  : You get on with your work Leanne, I will help Daniel if he needs it.
There was always a very qu i e t  working atmosphere in the classroom as 
■frequently observed in pr imary  classrooms by HMI ( 1978 ) .  She 
maintained cont r o l  by r e f e r e n c e  to the s p e c i f i c  c h i l d  who was 
mi sbehavi  ng.
T E A C H E R  : Daniel, get on with your work.
There was u s u a l l y  a qu i e t  working atmosphere w i t h i n  the room dur ing
the observed lessons t h e r e f o r e  these co n t r o l  i n s t r u c t i o n s  happened 
i n f r e q u e n t l y .
The six t a r g e t  p u p i l s  u s u a l l y  worked t og e t her  at  the same t a b l e .
Leanne was t y p i c a l  of Gal ton et  a l ' s  (1980)  S o l i t a r y  Worker in t h a t  
she very r a r e l y  spoke and was not observed i n i t i a t i n g  co n v e r s a t i o n .
She worked wi th a qu i e t  conf idence and did not appear to f i n d  any
d i f f i c u l t y  wi th most of the t asks being under t aken,  she gave only  
occasional  glances around.  Leanne did not seem to be e a s i l y
d i s t r a c t e d  and would not move from her p lace to v i s i t  the t eacher  f o r
help or to have her work cor rec t ed  unless she was c a l l e d  upon to do so 
by the t eacher .
Robert  would work in shor t  burs ts  of a c t i v i t y  wi th very f r e q u e n t  
l ooking around the room at  what was happening e l sewhere .  He was an 
i n t e r m i t t e n t  worker and an a t t e n t i o n  seeker .  He would o c c a s i o n a l l y  
v i s i t  the t eacher  f o r  reassurance on,  and c o r r e c t i o n  o f ,  h is  work.  He
l i k e d  to v i s i t  the bay to look at  the books and would o c c a s i o n a l l y
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chose to do t h i s  be f ore  he had completed his a l o t t e d  t as k .  This would 
r e s u l t  in him having to remain behind at  p l ay t i me  to complete the  
unf i n i shed  work.  During the f i r s t  few obser vat i on  lessons he tended 
to f o l l o w  the lead set  by Daniel  but as the term developed he became 
r a t he r  more dominant  and acted s i n g l e  mindedly.
Daniel  would spent  h i s  t ime l ooking around the room, v i s i t i n g  some of 
the other  t a b l e s  and going i n t o  the bay,  but would then under take  
burst s  of a c t i v i t y  in order  to complete h i s  task on t i me.  He would 
make f r equent  v i s i t s  to the t eacher  to quest ion her and to seek 
r eassurance.  He would a lso ask the other  c h i l d r e n  what to do when he 
did not  understand.  He was an a t t e n t i o n  seeker .  Daniel  was normal l y  
the most l i v e l y  and s p i r i t e d  c h i l d  on the t a b l e  al though on occasions  
was prone to  f i t s  of moodiness.  He did not  appear to unduly d i s t r a c t  
other  c h i l d r en  around him.
Clare  r a r e l y  i n i t i a t e d  conversat i on  but would respond when given the  
o p o r t u n i t y  to do so. She would o c c a s i o n a l l y  v i s i t  the t eacher  f o r  
help but tended to wa i t  f o r  the t eacher  to come to the t a b l e  be f o r e  
r a i s i n g  her query or showing her work.  She was f r i e n d l y  wi th  C l a i r e  
and t r i e d  to o f f e r  her as much help as she could.
C l a i r e  was a l i v e l y ,  popular  l i t t l e  g i r l  who found some of the tasks  
r a t he r  d i f f i c u l t .  She rece i ved  help and advice from C l a r e ,  Robert  and 
Daniel  along wi th severa l  other  c h i l d r e n  from an a d j o i n i n g  t a b l e  who 
seemed to mainta in  an i n t e r e s t  in her work.  She tended to r e c e i v e  
p r a i s e  from other  c h i l d r e n  and ad u l t s  when she had completed something 
s a t i s f a c t o r i l y .  She would c h a t t e r  away c h e e r f u l l y  even though t h e r e  
was of t en  l i t t l e  response from the other  c h i l d r en  on the t a b l e  and
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would of t en  seek a t t e n t i o n .  The t eacher  would o c c a s i o n a l l y  g i ve  her a 
d i f f e r e n t  task to her peer group.
Neal was a qu i e t  boy who would s i t  f o r  per iods of t ime doing nothing  
before  s l owl y  cont i nu i ng  h i s  work.  He would i n e v i t a b l y  be one of the  
l a s t  to f i n i s h  and would o f t en  not have completed the task by the end 
of the lesson.  He was observed working very i n t e r m i t t e n t l y  and r a r e l y  
i n i t i a t e d  conver sat i on al though would respond when spoken t o .  Neal  
was very f r i e n d l y  wi th C l a r e ,  he was observed q u i ck l y  k i ss i n g  her and 
passing her l i t t l e  notes wi th ’ k i s s e s '  on th^m.
During the observed lessons i n v o l v i n g  the t a r g e t  p u p i l s  in count ing  
t asks a l l  the a c t i v i t i e s  were c l e a r l y  def i ned  (Table  3-14).
Each lesson was TASK focused r a t h e r  than TIME focused.  A l l  the  
c h i l d r e n ,  wi th the except ion of C l a i r e  dur ing Lesson 5,  under took the  
same a c t i v i t i e s .  There was very l i t t l e  task r e l a t e d  d iscussion  
observed among the c h i l d r e n  and no m a t e r i a l s  were used in the  count ing  
a c t i v i t i e s  even though apparatus was c l e a r l y  l a b e l l e d  and st ored  
around the room. M a t e r i a l s  were seen to be used dur ing the p o s t - t a s k  
supplementary a c t i v i t i e s .  The d i f f i c u l t i e s  observed in complet ing  
count ing tasks dur ing the observed lessons were :
Lesson 5
Daniel  needed help to form his  numerals p r o pe r l y  and to recogni se  
them. He asked Leanne "What number i s  t ha t ?  Eight?"  and she responded 
by c o r r e c t l y  s t a t i n g  i t  was a t en .  His count ing was insecure  and o f t en  
i n c o r r e c t .  Leanne helped him on severa l  occasions at  h i s  req ues t .
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T able 3-li (Counting t a sks observed)
R A NGE TYPE A P P A R A T U S AC T I V I T Y5 ma t c h i n g p i c t u r e s M a k i n g  fi v e  p a per eggs to stick  onto five drawn egg-cups, by l-l corr e s p o n d e n c e .
2 Batch i n g p i c t u r e s C u t t i n g  out two pi c t u r e sand a a t c h i n g  t h e m  to the symbol 2.
3 one sore no n e T h r e e  p i c t u r e s  were drawn, o ne aore had to be drawn.4 cardinal n o n e D r a w i n g  sets of four pictures.4 g r o uping none Gr o u p i n g  sets of fo u r  together wit h i n  g r o u p s  of e i ght and twelve.
6-10 aatch i n g none M a p p i n g  a drawn quant i t yto th e  a p p r o p r i a t e  w ritten symbol.5 cardinal none C l a i r e  had to d r a w  and label sets of 5 iteas.
0-10 cardinal none A syabol a p p e a r e d  on the co m p u t e r  scr e e n  t he s p a c e  bar had to be t o uched the a p p r o p r i a t e  n u a b e r  of tiaes.1-10 cardinal n o n e D r a w i n g  a sta t e d  nua b e r  of pictures.1-10 p a r t i t i o n i n g n o n e Dra w i n g  a s t a t e d  nuaberof p i c t u r e s  and c o l o u r i n g  tw o  n o m i n a t e d  subsel1-10 cardinal n o n e C o u n t i n g  s u b s e t s  of a group a c c o r d i n g  to s o a e  a t t r i b u t e  (eg. Ho w  aany t h ick books?)
1-10 cardinal none D r a w i n g  a stated n u m b e r  of pictures.1-10 p a r t i t i o n i n g none D r a w i n g  a s t a t e d  nua b e r  of p i c t u r e s  and c o l o u r i n g  two n o a i n a t e d  subsets.1-10 c ardinal none C o u n t i n g  s u b s e t s  of a group a c c o r d i n g  tos o m e  a t t r i b u t e  (eg. Ho* many t h ick books?)
C l a i r e  was observed to have d i f f i c u l t y  in count ing up to f i v e .
Leanne miscounted one of her groups.
Counting problems appeared when the c h i l d r e n  had to count immovable
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oDjects  (drawn p i c t u r e s ;  Decause tney l o s t  t r acx  ot wnat nao oeen 
counted and what needed to be counted.
Lesson 8
Robert  had to draw ten b i r d s ,  a f t e r  he had drawn e i gh t  he had f r equent  
recounts to see how many he had drawn.
Lesson 9
Leanne seemed confused when count ing photographs of long and shor t  
p e n c i l s  as to whether each group should be counted s e p a r a t e l y  or 
whether she should w r i t e  the o v e r a l l  t o t a l .
Cl ar e  had drawn e i gh t  pigs on her page,  she checked wi th the workcard 
( ten were needed) and s a i d ,  to no-one in p a r t i c u l a r ,  "The ot her  two 
won' t  f i t  on. "  She did not draw any more p igs .
The r e s u l t s  of the t e s t  i tems f o r  count ing to ten (Table 4-M) show 
t h a t :
a) Neal made no e r r o r s  on any of the t e s t  i tems.
b) Daniel  had d i f f i c u l t y  wi th count ing a number of sounds.
c) In the matching of a numeral  to a q u a n t i t y  no e r r o r s  were
recorded.  C l a i r e  seemed to guess because she i mmedi ate ly  placed
the numeral  on the q ua n t i t y  then checked by touching and count i ng .
d) For v i s u a l  count ing Daniel  s t a t ed  the number shown wi t hout  
h e s i t a t i o n ,  t h e r e  was no apparent  count ing.
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Table 4-M (Test items analysed)
NAME MOVE F I X E D  V I S U A L  AURAL
4 9 7  2 10 6 5 3 7 9 8  3 8 5 1
L E A N N E  I Ex E I E E E I E E E x
C L A R E  N M H  I E E E I E Ex E x x
C LA I R E  I T T  I Tx Px Px I P P P
R O B E R T  N M M  I T T  E E  Ex E E  x
NEAL M M M I T T  E I P P P
D A N I E L  I T T  I T T x  I I I I I x x x x
1. The co u n t i n g  test included:M O V E  - c o u n t i n g  m o v e a b l e  o b jectsF I XED - co u n t i n g  i m m o v e a b l e  obj e c t s  which c ould be t o uchedV I S U A L  - c o u n t i n g  i m m o v e a b l e  o b jects w h ich c o uld not be touchedA U RAL - count i n g  sou n d sM A T C H I N G  - match i n g  a numeral card to a card s howing p l a s t i c  counters.
2. An error is s i g n i f i e d  by x
3. 1= Imme d i a t e  r e s p o n s e  M= The item was movedT= The item was t o u c h e d  P= The item was po i n t e d  atE = Eye or head movem e n t
4. N umbers at the top of the c o l u m n s  sh o w  the a p p r o p r i a t e  r e s p o n s e
M A T C H I N G  
4 7 9 
I T T 
I I T 
I/ T I / T I / T  
T T T 
T T T 
T T T
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CASE STUDY: Teacher A
Ms A was a scale  I I  t e a c h e r ,  aged between 40 and 50,  wi th exper i ence  
o-f teachi ng at .  one prev ious school .  She had responsi  bl i t y  -for the  
mathemat ics in an i n f a n t  school  wi th 130 c h i l d r e n  on rol l  . The school  
was church aided and housed in a 1900 b u i l d i n g  wi th severa l  wooden 
annexes.  I t  served a catchment area of predominant l y  p r i v a t e  housing 
in a smal l  r u r a l  town.
Ms A's classroom was a l a r ge  wooden annex wi th a t tached cloakroom and 
t o i l e t s .  The room was d i v i ded  by f u r n i t u r e  i n t o  t h r ee  p a r t s :  Wendy 
House, shop,  bed and dressing area;  carpe t  and audio area;  main 
t eaching area wi th t a b l e s .  The classroom was wel l  equipped wi th  
commercia l l y  purchased apparatus as wel l  as home-made apparatus and 
t eaching aids which had been made by the t eacher .  There was a long 
wal l  f o r  d i s p l a y  which showed some examples of c h i l d r e n ' s  work and an 
i n f o r mat i on  d i sp l a y  of words and p i c t u r e s .  Each d i s p l a y  was changed 
at  h a l f - t e r m l y  i n t e r v a l s .  Large c o l l a g e s  and ex t ens i ve  d i s p l a y s  of  
c h i l d r e n ' s  work was not encouraged by the head t eacher .
A Wel fare  Ass i s t an t  operated w i t h i n  the classroom f o r  10 hours per  
week as par t  of the County Educat ion Commit tee's r i s i n g ,  r i s i n g  f i v e s  
p o l i c y  and e x t ra  w e l f a r e  hours were granted to support  the educat ion  
of two c h i l d r e n  wi th severe medical  problems.
The September admissions procedure at  the school  was f o r  the c h i l d r e n  
who were r i s i n g  f i v e s  to have f u l l  t ime educat ion wi th Recept ion  
Teacher T. Twenty-nine c h i l d r e n ,  who would reach t h e i r  f i f t h  b i r t h d a y
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during the Spring Term, went to Ms A each day u n t i l  1 1 . 0 0 am; a f t e r  
which they went home. At 11 o ' c l o c k ,  f o r  the r e s t  of the day,  Ms A 
t aught  s i x t een  c h i l d r e n  who had reached t h e i r  s i x t h  b i r t hd a y s  (between 
May and August ) ,  wi thdrawn from two Middle I n f a n t  c l asses .  During the  
Spring Term ten of the t we n t y - n i n e  c h i l d r e n  who had been r e c e i v i n g  
p a r t - t i m e  educat ion wi th Ms A j o i ned  the September s t a r t e r s  wi th  
Recept ion Teacher T. The remaining n i net een  c h i l d r e n  were t aught  f u l l  
t ime by Ms A. Fourteen c h i l d r e n ,  who were to be f i v e  dur ing the  
Summer Term, jo i ned  these n ineteen c h i l d r e n  u n t i l  11.00am each day 
a f t e r  which they went home. During the Summer Term t he r e  were 
t h i r t y - f o u r  c h i l d r e n  in the c l ass  r e c e i v i n g  f u l l  t ime e duca t i on ,  one 
e x t r a  c h i l d  entered the c lass  dur ing the prev ious term.
Ms A organised her day so t h a t  dur ing the e a r l y  morning ( u n t i l  
10.00am) ,  w h i l s t  the p a r t - t i m e  c h i l d r e n  were pr esen t ,  c r e a t i v e  
a c t i v i t i e s ,  such as c l ay  mode l l i ng ,  water  p lay  and dressing up were 
under taken.  At 10.00am c h i l d r e n  had a dr i nk  which they had brought  
from home. At 10.15am the f u l l - t i m e  c h i l d r e n  went to school  assembly,  
then to p l a y t i m e ,  r e j o i n i n g  the c l ass at  10.45am. The remaining  
p a r t - t i m e  c h i l d r en  sat  on the carpet  wi th the t eacher  and were 
i nvolved in discussion a c t i v i t i e s  to develop t h e i r  language s k i l l s .  
Thei r  play t ime was at  a d i f f e r e n t  t ime to t h a t  of the main school .
At 10.45am a l l  the c l ass jo i ned  t oget her  f o r  s i ngi ng or a s t o r y .  For 
the f i r s t  two terms,  at  11.00am,- the p a r t - t i m e  c h i l d r e n  went home.
From 11.00am to 12 noon e i t h e r  number or language a c t i v i t i e s  were done 
and one day each week t her e  was dance dur ing t h i s  t ime.  The a f t e r noon  
per iods were a mi x ture  of number, language,  watching TV, music,  PE, 
c r e a t i v e  a c t i v i t i e s  and f r e e  choice.  Ch i l dren  worked in f r i e n d s h i p  
groups,  a l though they were grouped t oget her  by a b i l i t y  when deemed
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necessary by the t eacher .
The c h i l d r en  did not have a -f ixed base but would move to var i ous  
t a b l e s  where a c t i v i t i e s  would be set  out f o r  them. Each group were,  
during the course of a few days,  expected to exper ience each of the  
a c t i v i t i e s .  The t eacher  s t a t ed  t h a t  some of the t a b l e  a c t i v i t i e s  
o c c a s i on a l l y  had graded d i f f i c u l t i e s  w i t h i n  them to c a t e r  f o r  the  
b r i g h t e r  c h i l d .  A computer was a v a i l a b l e  f o r  the whole of each 
Wednesday. The "Lets Go Maths" ITV programme was watched l i v e  t wi ce  
weekly ,  the repeat  a l so being watched.
During an i n t e r v i e w  wi th the resear cher  Ms A s t a t ed  t h a t  she thought  
t he r e  was a c e r t a i n  amount of pa r e n t a l  pressure  to see w r i t t e n  
recording f o r  mathemat ics from the e a r l y  days of school ing and t h a t  
her method of t eaching mathemat ics did not lead i t s e l f  to f o r ma l i z e d  
recording at  t h i s  e a r l y  age.  The c h i l d r e n ' s  mathemat ical  educat ion  
would be s t a r t e d  by g i v i ng  them an o v e r a l l  assessment on language  
development which she considered would be l ack i ng  in most c h i l d r e n .  
Assessment would be made from t h i s  po i n t  on. She a n t i c i p a t e d  t h a t  the  
c h i l d r e n ' s  area of number understanding dur ing t h e i r  f i r s t  two terms  
would be: count ing to 20; r ecogni s i ng  the number symbols; a t t empt i ng  
some simple workcards in order  to produce w r i t t e n  r ec or d i ng .  She 
thought  t h a t  by the end of the Summer Term they should be combining 
groups to obta in  a t o t a l .
Al l  the observa t i ons  in Ms A's c lass took p lace in the per iod between 
morning breakt ime and l uncht ime.  The c h i l d r e n  would enter  the  
classroom and s e t t l e  down on a l a r ge  carpet  in f r o n t  of the t eacher  
f o r  a range of ora l  a c t i v i t i e s .  The mean lengt h  of t ime f o r  these
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ora l  a c t i v i t i e s  over the nine observa t i ons  was 39 . 3  minutes.  She was 
a TIME -focused t eacher  r a t h e r  than a TASK -focused one in t h a t  she 
covered many mathemat ical  i deas w i t h i n  a per iod o-f t ime (Appendix 1) .  
From the carpe t  a c t i v i t i e s  the c h i l d r e n  would move to t a b l e  a c t i v i t i e s  
e i t h e r  in - f r i endship groups or as d i r e c t ed  by the t eacher  who would 
then do one of t hr ee  t h i ng s ;  moni tor  the a c t i v i t i e s ;  s i t  down wi th one 
p a r t i c u l a r  group to p lay  a game wi th them; be i nvol ved in r o u t i n e  
mat ters  around the classroom.  Ms A did not appear to under take any 
d i r e c t e d  t eaching dur ing the group a c t i v i t i e s .  The c h i l d r e n  worked in 
pa i r s  or smal l  groups of t h r e e  or four  and co- opera ted in the  
a c t i v i t i e s .  No c h i l d  was observed working as an i n d i v i d u a l .  The mean 
l ength of t ime f o r  the group a c t i v i t i e s  was 10.4  minutes.
During the ora l  sessions the language i nput  by the t eacher  was v i a  
quick quest i oni ng and i n s t r u c t i o n s  and the c h i l d r e n  e i t h e r  responded 
' i n  unison '  or were ' nominated'  to r e p l y  by name. The responses  
tended to be s h o r t ,  one word r e p l i e s .  There would be the occasional  
' c a l l  o u t '  response,  or c o n t r i b u t i o n ,  from a c h i l d  a f t e r  a ' u n i son '  
response or a 'nominated ' response.
T E A C H E R  : Nhat does ten m e a n ?  (Holding a mineral card sho w i n g  10).U N I S O N  : A set of ten with n o n e  left over.T E A C H E R  : Nhat does ele v e n  d e a n ?  (Holding the 11 card).U N I S O N  : A set of ten with one left over.T E A C H E R  : What about n i n e ?  (Holding the 9 card).U N I S O N  ; You need one sore.C H ILD : Then you will have ten. A set of ten with no n e  left over.T h e  0 - 1 2  numeral cards we r e  g i ven out in a rand a n  order and the c h i l d r e n  told to s t a n d  in line.T E A C H E R  ; Eaaa, are they r i g h t ?E N H A  ; Yes.T E A C H E R  ; Say your number.The ch i l d r e n  h o lding c a r d s  s a i d  their number in turn.T EACHER : Rachel, can you see a n y thing wron g ?R A C H E L  ; Yes. T hree and six are upsidedown.(LESSON 3)
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Although many of the ora l  a c t i v i t i e s  r e s u l t e d  in closed quest i on i ng  in 
the sense t ha t  they had but one c o r r e c t  response,  t her e  were some ora l  
a c t i v i t i e s  which were more open i nv o l v i ng  a range of a p p r o p r i a t e  
responses.  During Lesson 4 the c h i l d r e n  were engaged in 'Behind the  
Wa l l '  a c t i v i t i e s  whereby one of the c h i l d r en  faced his  c lassmates wi th
a cardboard wal l  between him and the c h i l d r e n .  He s lowly  r a i s e d  a
numeral  card up from behind the wal l  and stopped when only a l i t t l e  of 
the numeral  was showing over the top of the w a l l .  The c h i l d r e n  had to
s t a t e  which number i t  could poss i b l y  be.  This was done by ' c a l l i n g
o u t ' .  A l i t t l e  more of the number was shown and the c h i l d r e n  then 
r e s t a t e d  the opt i ons .  Ev e n t u a l l y  i t  became obvious which number was 
being used.  As a v a r i a t i o n  the c h i l d  t o l d  the c l ass  t h a t  he would 
show them upsidedown numbers and s l owl y  r a i se d  an i nv e r t ed  numeral  
card up from over the w a l l .  During the a c t i v i t y  no i n a p p r o p r i a t e  
' c a l l e d  ou t '  responses were heard.  The teacher  remained s i l e n t  and 
al lowed the c h i l d  to conduct the a c t i v i t y .  A c t i v i t i e s  which were more 
' open'  i nvol ved the c h i l d r e n  in s t a t i n g  a f a c t  about a nominated 
number chosen by the t each er .  She u s u a l l y  nominated c h i l d r e n  to 
answer in t u r n ,  e i t h e r  by name or by a look.
T E ACHER W e 've had five and six, no w  l e t ’s h a v e  seven. What can we say a b o u t  sev e n ?CHILD Seven is b e f o r e  six.CHILD It's a f ter six. (This was called out).C H ILD I t ’s on ay door.CHILD Six and one sake seven.C H ILD Seven is less than ten.CHILD Three and four nake seven.C H ILD S even is less than nine.MAT T H E W It's so r e  than five.DAVID Four and tw o  sa k e  .seven.TEACHER Do they?CHILD Five and tw o  sake seven. (This was c a l l e d  out)M I C H E L L E My sis t e r  is seven.KATE Seven is on my door.H E L E N One and six nake seven.(LESSON 7)
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I t  was i n t e r e s t i n g  to note dur ing these 'What can you t e l l  me about a 
number?'  sessions t h a t  the c h i l d r e n ' s  responses always inc l uded a 
c a r d i n a l  meaning,  p o s i t i o n a l  meaning,  convenience meaning ( e . g .  
numbers on doors)  and r e s u l t s  of an o p e r a t i o n .
During the ora l  lessons Ms A appeared to overcome the d i f f i c u l t  
problem of ensur ing t h a t  t he r e  was some evidence of group e f f o r t  
ins tead of emphasising i n d i v i d u a l  e f f o r t  and she managed to c r e a t e  a 
f e e l i n g  of co - o p e r a t i o n  r a t h e r  than compet i t i on  among the c h i l d r e n  (cf  
Mehan 1986) .  During many of the ora l  a c t i v i t i e s  a l l  the c h i l d r e n  
would be t ak i ng  p a r t  in an a c t i v e  way r a t h e r  than s i t t i n g  p a s s i ve l y  
responding to quest ions and s t at ement s .  Perhaps the best  example of  
t h i s  was the "Holding Numbers" a c t i v i t i e s  (Appendix 8 ) .  Ch i l d r en  
holding numeral  cards would be holding up t h e i r  numbers or changing  
places wi th another  numeral  holder  and the c h i l d r e n  sat  on the car pe t  
would be touching or changing places wi th  the numeral  ho l der s .
Chi l dren would o f f e r  help and advice to each o t her  and t he r e  was a 
f e e l i n g  of ' t a k i n g  p a r t '  in the a c t i v i t y
S o a e  c h i l d r e n  w e r e  ho l d i n g  nuaeral cards, the rest were sat on th e  carpet.TE A C H E R  : David, sh o w  me a numb e r  not as many as six.D A V I D  : None. -TE A C H E R  : Joanne, show me a n other numb e r  not as many as six. (Joanne went and to u c h e d  four).T E A C H E R  : Karen, sh o w  me a num b e r  ma r e  than six. (Karen to u c h e d  ten).T E ACHER : Peo p l e  h o l d i n g  nuabers, if your num b e r  is aore than six step forward.(This was d o n e  correctly).TE A C H E R  : If your nuaber is less than six step forward.Zero to f i v e  s t epped forward, exce p t  two, held by Tim, he was told to aove by his neighbour.C H I L D  : You are less than six Tia.T E A C H E R  : Why hasn't six moved?Several ch i l d r e n  r e plied that six w a s n ’t aore than six and it w a s n ' t  less than six, it was just six. (LESSON 3)
During t h i s ,  and ot her  a c t i v i t i e s ,  i t  appeared t h a t  c h i l d r e n  were 
expected to a p p r e c i a t e  c a r d i n a l  meaning of numbers from t h e i r  r e l a t i v e  
p o s i t i o n  to each other  in the standard number sequence.  The idea of
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c h i l d r e n  holding cards showing numerals and moving i n t o  var i ous  
p o s i t i o n s  was a lso used to develop ideas of o r d i n a l  numbers.  During 
Lesson 7 the c h i l d r e n  were s i t t i n g  on the carpe t  f ac i ng  the t eacher  
and she showed them f l a s h  cards on which were o r d i na l  numbers in 
words,  she h i g h l i g h t e d  the sound at  the end of the word; i t  made a 
"Th" sound. She then gave some o r d i n a l  word cards to s ix  c h i l d r e n ,  
showing the words ' f i r s t ' ,  ' second ' ,  ' t h i r d ' ,  ' f o u r t h ' ,  ' f i f t h '  and 
' l a s t ' ,  t e l l i n g  them to stand in l i n e ,  which they did wi th no help  
from anyone.  The c h i l d r e n  s t a t e d  t h e i r  p o s i t i o n s  c o r r e c t l y  a l though  
Adam, who was f o u r t h ,  was unsure.  They were t o l d  to turn  and f ace  the  
wal l  in a l i n e ,  one behind each o t h e r ,  and s t a t e  t h e i r  p o s i t i o n s .
A f t e r  t h i s  had been done they were then i n s t r u c t e d  to about  t u r n .
T E A C H E R  : W h a t ’s h a p p e n e d ?C H I L D  : Debbie is first, W i l l i a m  is last.TEA C H E R  : C h a n g e  places. (Which D e b b i e  and W i l l i a m  did).T E A C H E R  : Are they r ight now?CH ILD : No, second goes behind William.The 'second' child m o ved and the c o n s e n s u s  was that this was no w  the c o rrect order.The c h i l d r e n  we r e  i n s t r u c t e d  to fa c e  th e  carpet, s i d e  by side.T E A C H E R  : D e b b i e  is last, what e l s e  c o u l d  she be?C H I L D  : Sixth.Debb i e  cha n g e d  her card fr o m  ’last' to 'sixth'.TE A C H E R  : What c omes n e xt?U N I S O N  : Seventh.Kate took the 'seventh' card and stood in position.TEA C H E R  : Who has the ’last' card?Kate took the 'last' card as well as the 'seventh' card.T E A C H E R  : Hi d e  the c a rds behind your back. Emma', c h a n g e  p l a c e s  with 'third'.Elizabeth, c h a n g e  p l a c e s  with 'fifth'. Andrew, c h a n g e  p l a c e s  with 'second'.Richard, c h a n g e  pla c e s  wi t h  ’last'.This was c o r r e c t l y  done. Kate kept her ’seventh' card, b e c a u s e  sh e  had had two, and R i c h a r d  s tood b e s i d e  her. The t eacher then r e p e a t e d  the 'changing p l a c e s  activity' with s o m e  o t h e r  children.TEACHER Peter, what c o m e s  next to thi r d ?P E TER Fourth.T EACHER Is there a n other number next to third?PE TER Second.T E ACHER Tammy, what is next to f i r s t ?T A M M Y Second.T E ACHER Matthew, what is next to fift h ?M A T T H E W Second.The tea c h e r  c h ecked that he could read the 'sixth' and 'second' cards. He had the w o r d s  c o n f u s e d ,  he had got the po s i t i o n  c o rrect but the word wrong.(LESSON 7)
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The var i ous  number l i n e  a c t i v i t i e s  Ms A i nvol ved the c h i l d r e n  in were 
ACTIVE r a t h e r  than INACTIVE in t h a t  the c h i l d r e n  held numbers,  moved 
numbers,  touched numbers and walked along numbers. The numerals on 
the number l i n e s  themselves were e i t h e r  -fixed or moveable.  The
"Holding Numbers" (Appendix 8) was an example o-f an a c t i v e  number l i n e
in t h a t  the numbers could be moved about .  "Walking Numbers" (Appendix 
8) was an example o-f a s t a t i c  number l i n e  on which c h i l d r e n  were 
a c t i v e .  During Lesson 1 a v i n y l  s t r i p ,  on which were w r i t t e n  numerals  
0 to 10, was r o l l e d  out on the - f loor .  Ch i l d ren  were nominated to
stand on a s p e c i f i c  number and to move forward and backward along the
l i n e  according to t eacher  i n s t r u c t i o n s .
TE A C H E R  : Stand on four. Which numb e r  is in f ront of you? Which number is beh i n d  you?
T E A C H E R  : S t and on six. Which n u m b e r s  are you b e t w e e n ?
TE A C H E R  : Stand on two, then walk f o rward three. Tell me the n u m b e r s  you are w a l k i n g  on.
T E A C H E R  : Stand on six, then walk back three. Tell me th e  n u m b e r s  you are w a l k i n g  on.(LESSON 1)
This a c t i v i t y  was extended and developed dur ing Lesson 7 when c h i l d r e n  
were walking along a 0 to 20 number l i n e
T EACHER : Helen, s t and on zero, go all the way to the top sayi n g  the numbers.Helen did so.T E A C H E R  : We don't u s u a l l y  go as high as twenty. Tausin, stand on fifteen.Tansin walk e d  to f i fteen counting.T EACHER : What is f i f t e e n ?CH I L D  : It's a one and a five.T E ACHER : Anyth i n g  e l s e ?H E L E N  : A set a ten and five left over.TE A C H E R  : William, stop at number eleven.He walk e d  to eleven.TE A C H E R  : Tell me soae thing about eleven. (He p a u s e d  and the t e acher pr o m p t e d  him). T E A C H E R  : What comes b e f o r e  e l even?W I LLIAM : Ten.
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T E A C H E R  : What comes after el e v e n ?WI L L I A M  : Twelve.T E A C H E R  : Take t h r e e  p a c e s  forward. W h e r e  are you?W I L L I A M  : Fourteen.The tea c h e r  then asked which num b e r  wa s  b e f o r e  and after f o u r t e e n  which Wil l i a m  a n s w e r e d  correctly. T E A C H E R  : Go back four. W h e r e  are you?.W I L L I A M  : Ten.T E A C H E R  : Tell me about it.W I L L I A M  : It's one set of ten and n o n e  over.TE A C H E R  : Tom, s tand on zero. What ar e  y ou stand i n g  on?TOM : Zero.TEA C H E R  : Can you go a l ong s e ven steps.He did so, co u n t i n g  in unison with th e  teacher.T E ACHER : What numb e r  are yo u  s t a n d i n g  on?TOM : FiveT EA C H E R  : Look under your feet. That number is seven. Wha t ' s  the h i ghest num b e r  on our l i ne?T OM : Twenty. (LESSON 7)
Ms A enjoyed using a Flap Jack (Appendix 8) to develop quick count ing  
and number r e c og n i t i o n  s k i l l s .  She would f o l d  the Flap Jack in such 
ways so as to show var i ous  arrangements of p i c t u r e s  to the c h i l d r e n .  
The design of the Flap Jacks were such t h a t  each number could be shown 
by at  l e a s t  two arrangements of p i c t u r e s .  Her quest ions f e l l  i n t o  two 
c a t eg o r i e s :  "How many can you see?" and "How many can I see?".  She 
would always show the c h i l d r e n  her s i de  of the Flap Jack so t h a t  they  
could check t h e i r  response to the quest ion "How many can I see?".
Each Flap Jack was based on six teen card squares fast ened in a square  
a r r a y ,  some of the s i x t een  cards had p i c t u r e s  drawn on them, u s u a l l y  
wi t h i n  the range 6 to 10. During Lesson 5 she used ' f i v e '  and ' s i x '  
Flap Jacks,  which had been used p r e v i o u s l y ,  bef ore  moving onto a 
' seven'  Flap Jack f o r  the f i r s t  t ime.  She counted the p i c t u r e s  wi th  
the c h i l d r en  then showed them the back of the Flap Jack to demonst rate  
t h a t  t he r e  were no p i c t u r e s  t h e r e .  Ms A r e f e r r e d  to the post  East er  
i n t a k e  as " L i t t l e  ones" and the pre Easter  i n t a k e  as "Big ones".
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T E A C H E R  : Ho w  aany a l t o g e t h e r ?U N I S O N  : Seven.TE ACHER : How many can I se e ?  (Showing three).T h e r e  w e r e  several a n s w e r s  of "four", "two" and 'five* called out b e f o r e  she show e d  then how nany she could see. She then used a ten Flap Jack.T E A C H E R  : L e t's c ount for the little ones.This was done with her p o i n t i n g  to the p i c tures and all the c h i l d r e n  counting with her.TE A C H E R H aw aany can yo u  se e ?  (Showing seven).UNIS O N Seven.TEACHER How nany can you s e e ?  (Showing five).UN I S O N Five.TE A C H E R Ho w  aany can I see?U N I S O N Five.TE A C H E R How aany are t h e r e ?  (Showing seven).UNI S O N Seven.TEACHER How aany can I se e ?U N I S O N Three.TE ACHER Big ones y o u ' r e  good at it. L e t ' s  see how th e  little ones do.(She then u s e d  a fi v e  Flap Jack).T E A C H E R  : Litt l e  ones, you can see five. How nany can you se e ?  (Folding the Flap Jack).U N I S O N  : Four.T E A C H E R  : Ho w  aany can I see?A a i x t u r e  of 'two* and "one" could be heard. Th e  ch i l d r e n  who said " t w o 1 c h a n g e d  t h e i r  call to ■one."T EACHER : Ho w  aany can you see? (Folding the Flap Jack to show three).A a i x t u r e  of "three*, "four" and "two" could be heard.(LESSON 5)
The c h i l d r e n ' s  responses were very quick indeed,  they e i t h e r  s u b i t i z e d  
or developed the a b i l i t y  to count very q u i c k l y .  When the r esear cher  
conducted a t e s t  i tem using a Flap Jack wi th i n d i v i d u a l  c h i l d r e n  most 
responses were much slower  and t he r e  was was evidence t h a t  they  
counted -for q u a n t i t i e s  g r e a t e r  than t h r e e ,  using r ap i d  eye movement or 
by p o i n t i n g  (Table 1 —A) .  During the lessons t he r e  was no evidence of  
p o i n t i n g ,  or other  outward signs of syst emat ic  count ing.
Some of the a c t i v i t i e s  i nvol ved developing p r e p o s i t i o n a l  language,  
conservat ion of number and count ing.  A con t a i ne r  which was e i t h e r  
upside down or open s ide  up would be used in conj unct i on  wi th  a 
s p e c i f i c  number of ob j ec t s  which would be p a r t i t i o n e d .  The subsets  
were placed in var i ous  p o s i t i o n s  r e l a t i v e  to the c o n t a i n e r ,  ( e . g .  
behind,  under ,  on top o f ) .
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T a ble 1-A (Test items analysed)
NAME HO V E  
4 9 7
FI XED 
2 10 6
V I S U A L  
5 3 7 9 8
AURAL
3 8 5 10
HA T C H I N G  
4 7 9
KATE I E E I T E E I E E E x I I E
HI C H E L L E I E I I E E E I Ex E E I E E
HELEN I Ex E I Ex Ex E I E E E X X X I E T
P ETER T T T I Tx T E I I P P X E I E
M AT T H E W H H H I T T P I P P P X X * X X I I/TT
DAVID I P P I P P I I I E I I I T
1. The co u n t i n g  test included:H O V E  - co u n t i n g  a o v e a b l e  o bjectsF I X E D  - c o u nting i m m o v e a b l e  o b j e c t s  which could be tou c h e dV I S U A L  - c o u n t i n g  i a a o v e a b l e  ob j e c t s  w h ich c o u l d  not be t o uchedA U R A L  - co u n t i n g  soundsH A T C H I N G  - match i n g  of a numeral card to a card sho w i n g  p l a s t i c  counters.
2. An error is s i g n i f i e d  by x
5. 1= I a a e d i a t e  r e s p o n s e  H= The item was aovedT= The itea was tou c h e d  P= The itea was po i n t e d  atE= Eye or head a o v eaent
4. N u m b e r s  at the top of the c o l u m n s  s h o w  the a p p r o p r i a t e  r e s p o n s e
During Lesson 6 six cubes and h a l f  a cardboard Easter  Egg s h e l l  were 
used. The quest ions were asked in sets  to help the c h i l d r e n  r e a l i s e  
t h a t  six cubes were always present .  Some of the p o s i t i o n s  used by Ms 
A meant t h a t  o c c a s i o n a l l y  cubes would be ' h i dden* .
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Ms A plac e d  four c u bes inside the egg and two outside.TE ACHER : How many are ins i d e  the egg?U N I S O N  : Four.T E A C H E R  : How many are o u s i d e  the egg?UN I S O N  : Two.TEA C H E R  : How many c u bes are t h e r e ?UNIS O N  : Six.She then inver t e d  the egg, placed two c ubes on top, tw o  behind and two in front.TE A C H E R  : Ho w  aany c u b e s  are on top of th e  egg?U N I S O N  : Two.TE A C H E R  : How aany c u b e s  are in f r ont of the egg?U N I S O N  : Two.T E A C H E R  : How a a n y  c u b e s  behind the egg?U N I S O N  : Two.TE A C H E R  : How aany c u bes are t here a l t o g e t h e r ?U N I S O N  : Six. (LESSON 6)
Chi l dren were a l lowed to count ob j ec t s  to develop ideas o-f c a r d i n a l i t y  
as wel l  as consi der i ng  the p o s i t i o n a l  r e l a t i o n s h i p  between numbers.  
During Lesson 2 the c h i l d r e n  sat  in a c i r c l e  w h i l s t  the t eacher  moved 
round them wi th a bag of p l a s t i c  numerals,  0 to 9.  The c h i l d r e n  had 
t h e i r  eyes closed and t h e i r  hands behind t h e i r  backs w h i l s t  the  
t eacher  placed a p l a s t i c  numeral  in t h e i r  hand and they had to guess 
which was t h e i r  numeral .  The teacher  s t a t ed  each number in t urn  and 
the c h i l d r e n  had to show her i f  they had the a p p r o p r i a t e  numeral .
There was some confusion wi th Matthew,  who had a n i ne ,  as he did not  
show his  numeral  to the teacher  u n t i l  some c h i l d r e n  q u i ck l y  informed  
him t h a t  i t  was a nine not a s i x .  Three t r a y s  were placed in the  
cent r e  of the carpet  cont a i n i ng  s t i c k s ,  animal  shapes and var i ous  
p l a s t i c  shapes and the c h i l d r e n  had to match q u a n t i t i e s  to t h e i r  
pi a s t i c  numerals.  They each placed t h e i r  o b j ec t s  in a l i n e  wi th  the  
numeral  a longside and checked by count ing then took t urns to count  
t h e i r  ob j ec t s  w h i l s t  the other  c h i l d r e n  watched.  They were asked 
whether t h e i r  ob j ec t s  were the same colour  or of the same t h i n g s .
Each c h i l d  had a "sameness" c o l l e c t i o n  except  one who had a mi x ture  of
PAGE 10 5
shapes and s t i c k s .  The t eacher  jo i ned  in the count ing a c t i v i t y .  She 
had the numeral  ten beside her wi th nine o b j ec t s  beside i t .  The 
c h i l d r e n  counted wi th her and exclaimed t h a t  she needed one more. She
added one more then d e l i b e r a t e l y  recounted i n c o r r e c t l y ,  whereupon the  
c h i l d r e n  q u i c k l y  informed her which ob j ec t  she had f o r g o t t e n  to count .
Ms A used the t echnique of making d e l i b e r a t e  e r r o r s  f o r  the c h i l d r e n  
to c o r r e c t ,  she would a lso ' l o s e '  or ' h i d e '  t h i n g s .  During Lesson 3 
the c h i l d r en  were shown random numeral  cards,  in the 0 to 12 range,  
and the numeral  names were c a l l e d  out by the c h i l d r e n .  When a l l  the  
cards had been through they s t a t e d  t h a t  number e i g h t  was missing and 
t h a t  t eacher  had hidden i t ,  t h a t  i t  must be on the t a b l e .  David 
jumped up and found i t  hidden under a t r a y .  She would o c c a s i o n a l l y  
use a "whisper ing"  t echni que ,  ( a l so observed wi th Teacher L and 
Teacher H ) .
T EACHER : I ’a going to call y ou and whi s p e r  s o a e t h i n g .Tin, I ’ii g o ing to w h i s p e r  ha w  aany toys to get.The te a c h e r  called each c h i l d  out by n a m e  and w h i s p e r e d  in h i s / h e r  ear. Th e  c h i l d r e n  then m o ved toa large tr a y  of saall p l a s t i c  toys and took a nuab e r  of thea out.TE A C H E R  : Don't tell any on e  your nuaber. Put t h e a  in f r ont of you. (Pause).Count thea for ae. (Pause).Hands up if y o u ' v e  got eight.Ev e r y o n e ' s  h a n d s  went up.(LESSON 3)
Occas i ona l l y  Ms A would take a s i t u a t i o n  and develop some mathemat ics  
from i t ,  dur ing Lesson 8 she used a l a r g e  Grow-bag of mushrooms f o r  
t h i s  purpose.
TEA C H E R  : W e're going to t a k e  soae out and w e igh t h e a  and then count thea.W e 're g o ing to pick the large ones.She picked soae and p l a c e d  thea in a line.T E A C H E R  : How many do you think t here are?"Twenty", "ten" and "sixteen" were shouted out, th e  c o n s e n s u s  s e e a s  to s e t t l e  on sixteen, t h e r e  we r e  in fact seventeen.T E ACHER : Let's h a v e  a look and c o unt them. R i c h a r d  co a e  and count thea.He caae and began to count.
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T E A C H E R  : As you count m o v e  thea.He did so to seventeen.T E A C H E R  : How aany a o r e  are n e e d e d  to n a k e  n i n e t e e n ?Host ch i l d r e n  called out "three" a l t h o u g h  t here wa s  the individual call out of "two" and "four".The child who stated "two" was g i ven two aore nushrooas.T E A C H E R  : How aany now?".C H ILD : Twenty.He was n a d e  to count and r e a c h e d  nineteen.T E A C H E R  : H e len pick the bi g g e s t  aushrooa.S he c h ose a aushrooa.TE A C H E R  : Daniel see if you can find a bigg e r  one.He c h o s e  a aushrooa. They showed the rest of the c h i l d r e n  t h eir two aushrooas; s o a e  of t h e n  statedo ne was taller, some t h ought one was big g e r  acr o s s  the top.T E A C H E R  : flow can we tell w h ich is b i g g e r ?C H I L D  : We could weigh then.Th e  a u s h r o o a s  w e r e  ba l a n c e d  and H e l e n ' s  was the heavier.T E A C H E R  : Can we o a k e  then b a l a n c e ?  Will we need a big one or a l i t t l e  one to b a l a n c e ?Too p i c k e d  the small e s t  a u s h r o o a  and put it with D a n i e l ' s  Baki n g  t h e s e  now heavier. A n o t h e r  childpic k e d  a snail one and p l a c e d  it with Helen's, maki n g  this side th e  h e avier then P eter p i c k e d  a large on e  and placed with Daniel's, no w  aaking this the h e a v i e r  side. At t h i s  p o i n t  th e  te a c h e r  stated she would choo s e  so a e  good c h i l d r e n  to b a l a n c e  th e  n u s h r o o a s  later on.(LESSON 8)
A f t e r  the new i n t a k e  of c h i l d r e n  i n t o  the c l ass  at  Easter  Ms A would 
o cc a s i o n a l l y  use an o r g a n i s a t i o n a l  stategem of p a r a l l e l  grouping.  The 
two groups would cons i s t  of ' b i g  ones'  and ' l i t t l e  ones ' .  The new 
i n t a k e  were the l i t t l e  ones.  The p a r a l l e l  groups would under take  a 
s i m i l a r  a c t i v i t y  wi th s l i g h t l y  d i f f e r e n t  demands being placed on each 
group.  During Lesson 9 the ' l i t t l e  ones'  and ' b i g  ones'  were sat  in 
two c i r c l e s  wi th a t r a y  of var i ous  count ing ob j ec t s  in the c e n t r e  of  
each c i r c l e .  The ' b i g  ones'  were t o l d  to take  eleven o b j e c t s  each and 
the ' l i t t l e  ones'  f i v e  ob j ec t s  each.
T E A C H E R  : Count to c heck you h a v e  eleven. Has any on e  to o  a a ny? (To th e  'big ones').U N I S O N  : No.TE A C H E R  : Has any one not got e n o u g h ?U N I S O N  : No.TEA C H E R  : Has any one got a set w h e r e  e v e r y t h i n g  is the saae col o u r ?T h r e e  c h i l d r e n  stated that they had. The tea c h e r  then asked s imilar ques t i o n s  to the 'little ones' before aoving back to the 'big ones'.T E A C H E R  : Wh o  has a group of the s a n e  t hings?
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KA T E  : All beads.ELIZABETH: All rabbits.MI C H E L L E  : All beads.J O A N N E  : All p r i c k l y  things.H A N N A H  : Beads.T IM : Spi k e y  things.DANIEL : Oh no! Y o u ' v e  got an odd one. (This was said to Tin).The t e a c h e r  then inst r u c t e d  both cir c l e s  to s a k e  tw o  sets w i t h  th e  sane num b e r  in each set. Some ch i ldren said th e y  had an odd one out and held it up.T E A C H E R  : Anyo n e  not got an odd one?UNI S O N  : No.TEACHER : Ho w  nany in each s e t ?  (To the 'little ones').U N I S O N  : Two.TEA C H E R  : Put the odd one in the tray.TE A C H E R  : Ho w  nany in each set? (To th e  'big ones').U N I S O N  : Five.CH I L D  : Five in each set.The te a c h e r  m o ved r o und th e  c i r c l e s  and ch e c k e d  what they had done. Sh e  s t o p p e d  by Peter. TE A C H E R  : Tell me about yours.P E T E R  : I've got tw o  and t wo and t w o  and two and two and one.T E A C H E R  : What has he d o ne?KA T E  : He's not d o n e  two sets but s e t s  of two.P eter then r e a r r a n g e d  his o b j e c t s  into two groups.TEA C H E R  : Count thea.He cou n t e d  one to six and one to five.TE ACHER : Are they the s aae?P E T E R  : No.TE A C H E R  : What are y ou g o ing to dD t hen?P E TER : Take on e  out. (Which he did). .TE ACHER : Hake me a set of six. (To the 'big ones').T E A C H E R  .: Hake me a set of three. (To the 'little ones').TEA C H E R  : If o ne set ha s  six in it, what is in th e  othe r ?U N I S O N  : Four.TEA C H E R  : Six and four m a k e  ten.T EACHER : You had t h r e e  in o ne set how aany in th e  o t h e r ?  (To th e  'little ones').U N I S O N  : One.TEA C H E R  : So t h ree and on e  ma k e  four.TEA C H E R  : R e a o v e  o ne from the four into the other set. (To the 'big ones').T E ACHER : Hake me a set with four thing in it. (To the 'little ones).If we have two sets, ho w  many in that set (Pointed to an empty space).UNI S O N  : Nothing.T E A C H E R  : Four and nou g h t  make four.TEA C H E R  : Has e v ery o ne a set with t h r e e  in it? (To the ’big ones').Wh o  h a s n ' t ?  (Two hands went up, M a t t h e w  and Rachel).Take one fr o m  your set of four and put it with the six. How many in t h i s  set?(Pointing).MA T T H E W  : Three.TEACHER : How aany in this set (Pointing).R A C H E L  : Seven. (LESSON 9)
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When c h i l d r en  moved from the d i r e c t e d  c l ass  a c t i v i t i e s  to the more 
i n formal  group a c t i v i t i e s  the m a t e r i a l s  would be in p lace on the 
t a b l e s  f o r  the c h i l d r e n  to move to as d i r e c t e d ,  or as a f r e e  choice .
A f a i r l y  t y p i c a l  set  of a c t i v i t i e s  were those observed dur ing Lesson 
1, when t h e r e  were s ix  groups:
Group 1
Worked on a bobbin number l i n e  wi th bobbins in sets of 10 in d i f f e r e n t  
co l our s ,  50 bobbins were on the l i n e .  The c h i l d r e n  hung hooked numeral  
cards showing the numerals 1 to 6 on the l i n e .
Group 2
Worked on a numeral  board showing numerals 1 to 10. Each numeral  had 
a hook above i t  and c h i l d r e n  hung an a p pr o p r i a t e  number of formi ca  
pieces onto each hook.
Group 3
Worked wi th stand up numeral  cards showing t e x t u r e d  numerals 1 to 10
which the c h i l d r e n  arranged in order .  They f e l t  the shape of the
numerals,  each t e x t u r e  was d i f f e r e n t ,  r i b bon ,  f l a n n e l ,  sandpaper and 
seeds.
Group 4
Worked wi th a l a r g e  f l a n n e l  board on which were f e l t  p i c t u r e  of 10 
houses,  each house was d i f f e r e n t .  There were hooks above the houses 
and c h i l d r e n  had to hang house numbers above the houses in numer ical  
o r d e r .
Group 5
Worked wi th s o r t i n g  and matching cards.  Each card showed an q u a n t i t y
from 1 to 10, t he r e  were severa l  cards f o r  each q u a n t i t y  but the
arrangement  and shapes used to show the q u a n t i t i e s  d i f f e r e d .  The 
c h i l d r e n  matched and sor ted f o r  co l our ,  shape or q u a n t i t y .
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G ro up  6
Worked wi th beads,  s o r t i ng  and matching them using p a t t e r n  cards.
The c r i t e r i a  -for the grouping was f r i e n d s h i p  and the groups were o-f 
d i f f e r e n t  s i z e s .  There was l i t t l e  i n t e r a c t i o n  from the t eacher  other  
than in a moni tor ing r o l e  or as a c o - o pe r a t i ng  group member p l ay i ng  
one of the games.
There were very few d i r e c t  cont r o l  commands given to the c h i l d r e n  over  
the observat i on  pe r i od .  The c h i l d r en  were very c o - o p e r a t i v e  and gave 
the appearance of en j oy i ng p l ay i ng  wi th numbers.  Ms A's s t y l e  of  
c l ass a c t i v i t i e s  a l lowed c h i l d r e n  the o p p o r t u n i t y  to work wi th t h e i r  
peers r a t h e r  than in the presence of them (cf  Ausubel e t  al  1978) .
This c l a s s - t e a ch i ng  s t y l e  (Appendix 3) ensured t h a t  the t e a c h e r - p u p i 1 
i n t e r a c t i o n  was not asymet r i c  (cf  Gal ton et  al  1980) and t h a t  t h e r e  
was ample " a c t i v e  l ea r n i n g  t ime" (cf  Harn i schf eger  and Wi ley 1975) .  
Although t he r e  was evidence of t eacher  t a l k  f o l l o w i n g  the IRF format  
(cf  H a r r i o t t  1985) she did a l l ow op p o r t u n i t y  f o r  more open and 
t e n t a t i v e  responses from the c h i l d r e n .  Ch i l d r en  operated on numerals  
independent ly  to t h e i r  c a r d i na l  meaning as p a r t  of a l i n g u i s t i c  
exper ience (cf  Tahta 1985; Pimm 1986) .  During each lesson the  
c h i l d r e n  were a c t i v e l y  engaged in a wide range of d i f f e r e n t  a c i v i t i e s  
(Appendix 1) and covered a wide range of count ing exper iences (Table  
2-A) .
The r e s u l t s  of the t e s t  i tems f o r  numbers in the 0-10  range (Appendix 
6) show t h a t  a l l  the observed c h i l d r en  were e r r o r  f r e e  in numeral  
r e c o g n i t i o n  and numeral  order  r e f l e c t i n g  the importance the t eacher  
placed upon t r a n s i t i v e  count ing (cf  Pimm 1986) .  Er ror s  were observed
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when c h i l d r e n  had to count ac t ua l  " i t ems" ,  only David was e r r o r  f r e e .  
Matthew and Helen exper ienced some d i f f i c u l t y  in the aura l  count ing of 
" i t ems" .
T a b l e  2-A (Counting t a sks observed)
R A N G E TYPE A P P A R A T U S A C T I V I T Y0-6 numeral r e c o g n i t i o n  numeral c ards Flash card a c t i v i t y  sta t i n g  numeral names.0-6 s e q u e n c i n g nuaeral cards Hol d i n g  nuaeral cards. S t a n d i n g  in sequence.0-6 pos i t i o n i n g numeral cards Q u e s t i o n i n g  about the r e l a t i v e  p o s i t i o n s  and v a l u e s  of numerals.0-10 p o s ition floor line W a lking to n o m i n a t e d  n u m e r a l s  on a floor num b e r  line.0-10 count on fl oor line W a l k i n g  on f r o m  one n u m b e r  to another.0 - 1 0 co unt back f loor line Wal k i n g  back on a floor n u m b e r  line.1-50 count i n g bob b i n  line Co u n t i n g  b o b b i n s  on a line.1-10 cardinal bobbin line nuaeral cards H a n g i n g  numeral cards on a b o b b i n  line.1-10 cardinal squ a r e s Han g i n g  an a p p r o p r i a t e  num b e r  of pla s t i c  s q u a r e s  on a n u m b e r e d  board.1-10 order i n g textu r e dnu m e r a l s P l a c i n g  t e x t u r e d  numeral c a r d s  in order.1-10 o r d ering flannel board Han g i n g  n u m e r a l s  over a l i n e  of houses.1-10 cardinal p i c t u r e  cards So r t i n g  p i c t u r e  c a rds a c c o r d i n g  t o  quantity.
0-12 nuaeral r e c o g n i t i o n  nuaeral c a rds F l ash card a c t i v i t y  st a t i n g  numeral names.0- 1 2 s e q u e n c i n g numeral c a rds H o l d i n g  numeral cards. S t a n d i n g  in sequence.0-12 pos i t i o n i n g numeral cards Qu e s t i o n i n g  about the r e l a t i v e  p o s i t i o n s  and v a l u e s  of numerals.0- 1 2 p a ttern nuaeral cards Co u n t i n g  in t w o's from zero and one.5 co n s e r v a t i o ncardinal cubes, bucket C ubes p a r t i t i o n e d  and p l a c e d  in v a r i o u s  p o s i t i o n s  r e l a t i v e  to th e  bucket. Q u e s t i o n i n g  based on "How many?*0-9 nuaeral r e c o g n i t i o n  p lastic n u m e r a l s Gu e s s i n g  a numeral which wa s  ’hidden'.1-9 cardinal obj e c t s Ha t c h i n g  a pl a s t i c  numeral to an a p p r o p r i a t e  n u a b e r  of objects.10 c o u nting ob j e c t s C o u n t i n g  o b j e c t s  and m a t c h i n g  t h e m  to t h e  numeral.1-9 p a r t i t i o n i n g obj e c t s Pa r t i t i o n i n g  and s tating th e  v a l u e  of e a c h  subset.
0-12 numeral rec o g n i t i o n numeral c a rds F l ash card ac t i v i t y  sta t i n g  numeral names.0-12 sequ e n c i n g nuaeral cards H o l d i n g  numeral cards. S t a n d i n g  in s e quence.0-12 pos i t i o n i n g numeral cards Q u e s t i o n i n g  about th e  r e l a t i v e  p o s i t i o n s  and v a l u e s  of numerals.0-12 p lace value numeral c a rds Sta t i n g  the tens and u n its v a l u e  of n u m b e r s  g r e a t e r  than nine.0-10 order i n g numeral cards Sor t i n g  nuaeral c a rds into order.8 pa r t i t i o n i n g o b j e c t s Co u n t i n g  and p a r t i t i o n i n g  objects.8 taking away o b jects R e m o v i n g  a subset. Co u n t i n g  t h e  r e m a i n d e r .
PAGE 111
T a ble 2-A (Continued)
L E S S O N4
5
R A N G E TYPE A P P A R A T U S A C T I V I T Y0-14 nuaeral r e c o g n i t i o n  nuaeral cards F l a s h  card ac t i v i t y  sta t i n g  nuaeral names.0-14 s e q u e n c i n g nuaeral cards H o l d i n g  nuaeral cards. S t a n d i n g  in sequence.0-14 p o s i t i o n i n g nuaeral cards Qu e s t i o n i n g  about the r e l a t i v e  p o s i t i o n s  and v a l u e s  of numerals.0 - 1 4 p l a c e  v a lue nuaeral c a rds S t a t i n g  the tens and u n i t s  v a l u e  of nua b e r s  gr e a t e r  than nine.0-10 nuaeral r e c o g n i t i o n  nuaeral cards A nuaeral was s l o w l y  r a i s e d  f r o a  beh i n d  a wall and s t ating the p o s s i b l e  n u m e r a l s  it c o u l d  be.
1-7 nuab e r  r e c o g n i t i o n F l a p - j a c k s Quick counting.1-7 " s u b t r action" Fla p - j a c k s St a t i n g  t he nua b e r  of 'hidden' p i c t u r e s  on a f o l d e d  Flap-jack.12-20 nuaeral r e c o g n i t i o n  nuaeral cards Fl ash card ac t i v i t y  sta t i n g  nuaeral names.0 - 1 0 nuaeral r e c o g n i t i o n  nuaeral c a rds F lash card a c t i v i t y  sta t i n g  nuaeral naaes.0-10 nuaber pa t t e r n nuaeral cards C o u n t i n g  in two's.0-20 s e q u e n c i n g nuaeral cards Hol d i n g  nuaeral cards. S t a n d i n g  in sequence.0-20 pos i t i o n i n g nuaeral c a rds Q u e s t i o n i n g  about the r e l a t i v e  p o s i t i o n s  and v a l u e s  of nuaerals.0-20 po s i t i o n floor line W a l k i n g  to n o a i n a t e d  n u a e r a l s  on a floor  n u a b e r  line.0-20 count on f l oor line Wa l k i n g  on fr o a  one nuaber to another.0-20 count back floor line W a l k i n g  back on a floor n u a b e r  line.1-10 or d e r i n g flannel board Han g i n g  n u m e r a l s  over a line of houses.0-10 cardinal nuaber strips P l a c i n g  c a r d s  s h owing s p ots o n t o  a n u m b e r  strip,0-10 cardinal publi s h e d  gaae Pl a y i n g  a p u b l i s h e d  co u n t i n g  game.
1-10 nua b e r  r e c o g n i t i o n F l a p - j a c k s Quick counting.6 c o n s e r v a t i o n cubes P a r t i t i o n i n g  cubes, pla c i n g  t h e m  in v a r i o u scardinal conta i n e r p o s i t i o n s  r e l a t i v e  to the cont a i n e r .  Q u e s t i o n i n g  based on "How aany?"0-17 count i n g child r e n C o u n t i n g  how many c h i l d r e n  w e r e  in groups.0-17 cardinal child r e n G r o u p s  of b o y s  and g i rls c o m p a r e d  by 1-1 c o r r e s p o n d e n c e  to find w h i c h  had most.0-18 co u n t i n g shoes S h o e s  we r e  put into groups. C o u n t i n g  t h e  number  of laces and buckles.0-18 cardinal s h oes Sh oes w e r e  co m p a r e d  by laces and b u c k l e s  to find w h ich g r oup had most.0-18 d i f f e r e n c e shoes Gro u p s  of laced and bu c k l e d  s h o e s  w e r e  c o m p a r e dby co u n t i n g  to -find ho* a a n y  a o r e  l a c e s  t h e r e  were.
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T a b l e  2- A  (Continued)
LESSON7 R ANGE TYPE AP P A R A T U S A C T I V I T Y1-7 ordinal word cards H o l d i n g  ordinal word cards. S t a n d i n g  in s e q u e n c e  Q u e s t i o n i n g  a b out the r e l a t i v e  p o s i t i o n  of ordinal cards.6 c o n s e r v a t i o nc ardinal cubes, bucket P a r t i t i o n i n g  cubes, pl a c i n g  t h e o  in v a r i o u s  p o s i t i o n s  r e l a t i v e  to the bucket.Q u e s t i o n s  b a sed on "How a a n y ? 87 & 9 facts S t a t i n g  f a cts about seven and nine.0-20 p o s ition f l oor line Wal k i n g  to n o o i n a t e d  n u a e r a l s  on a f l oor • nua b e r  line.0-20 count on f l o o r  line Wa l k i n g  on f r o a  one nuab e r  to another.0- 2 0 count back fl oor line W al k i n g  back on a floor n u a b e r  line.0-10 nuaeral rec o g n i t i o n nuaeral c a rds R a i s i n g  a nuaeral froo behi n d  a wall, st a t i n g  the p o s s i b l e  nuaerals.0-20 nuaeral r e c o g n i t i o n  nuaeral cards P l a y i n g  with nuaeral cards.0-20 cardinal p u b l i s h e dgaoes P l a y i n g  a v a r i e t y  of c o u n t i n g  gaaes.0-9 nuaeral r e c o g n i t i o n  p lastic n u a erals  f e e l y  bag
F e e l y  bag a c t i v i t y  with nuaerals.
0- 2 0 nuaeral r e c o g n i t i o n  nuaeral c a rds0-20 s e q u e n c i n g nuoeral cards0-20 p o s i t i o n i n g nuoeral cards
20 f acts1-17 cardinal o u s h r o o a s1-19 count on au s h r o o a s1-5 cardinal leaves1-12 sequ e n c i n g d o c k f a c e1-10 nuaber r e c o g n i t i o n F l a p - j a c k s0 - 2 0 nuaeral r e c o g n i t i o n  nuaeral cards
Fl a s h  c a r d  ac t i v i t y  st a t i n g  nuaeral naoes. Hol d i n g  nuaeral cards. S t a n d i n g  in sequence.  Q u e s t i o n i n g  about r e l a t i v e  p o s i t i o n s  and v a l u e s  of nuaerals.S t a t i n g  f a cts a b out twenty.C o u n t i n g  aushrooas.'Counting on' with nushrooas.C o u n t i n g  leaves.P l a c i n g  n u a e r a l s  on a c l ock face.Pla y i n g  with Flap-jacks. Q u ick c o unting. P l a y i n g  with nuaeral cards, ask i n g  "What does this nuab e r  say?"
0 - 2 0  7 & B nuaeral r e c o g n i t i o n  nuaeral cards  facts8 fact ch i ldren7 fact children0-10 sequ e n c i n g nuaeral c a rds0-10 pos i t i o n i n g nuaeral cards
11 pa r t i t i o n i n g va r i o u sobj e c t s1-11 taking away v a r i o u sobj e c t s
Flash card a c t i v i t y  s t ating nuaeral n a o e s  S t ating f a c t s  about seven and eight.P a i r i n g s  for even nuabers.Pa i r i n g s  for odd nuabers.H o l d i n g  nuaeral cards. S t a n d i n g  in sequence. Q u e s t i o n i n g  r e g a r d i n g  r e l a t i v e  posi t i o n s ,  v a l u e s  and f a cts of nuaeral cards. Pa r t i t i o n i n g  a set of ele v e n  a c c o r d i n g  to v a r i o u s  criteria.P a r t i t i o n i n g  s e t s  and r e a o v i n g  a subset.
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CASE STUDY: Teacher J
Ms J was a Scale I I I  t e a c h e r ,  aged between 30 and 40,  who had t aught  
in two prev ious  schools.  She had o v e r a l l  r e s p o n s i b i l i t y  f o r  the  
mathemat ics through an I n f a n t  School wi th 200 c h i l d r e n  on rolk' .  The 
school  was b u i l t  in 1976 and had l a r ge  teaching rooms, each room 
housed one c l ass of c h i l d r e n  wi th t h e i r  t e a c he r .  During the per i od  of  
the observa t i on  the r e c e p t i o n  classroom was in the process of being 
a l t e r e d  from a s i n g l e  room i n t o  a l a r g e  open plan area f o r  both 
r ecep t i on  c h i l d r en  and nursery  c h i l d r e n .  Temporary wooden screens  
were in p lace  to separa t e  the workmen and noise  from the ongoing 
t each i ng .  The classroom was a l a r ge  open area wi th a bay c on t a i n i ng  
dressing up m a t e r i a l s .  Ex t ra  bays were c reat ed  by the arrangement  of  
cupboards.  There was a carpeted area .  The c h i l d r e n ' s  t a b l e s  were 
grouped in smal l  working u n i t s .  Apparatus was e a s i l y  a c c e s s i b l e  and 
v i s u a l l y  appea l i ng .  A high standard of d i sp l ay  was in evidence  
showing l a r g e  c o l l a g e s  and mobi les of c h i l d r e n ' s  work each wi th  a wide 
use of language l a b e l s .  The d i sp l ays  were changed at  h a l f  t e r ml y  
i n t e r v a l s .  The co - o p e r a t i n g  adu l t s  working in the room wi th the  
t eacher  and c h i l d r e n  dur ing the observed per iod were: s tudent s  from a 
l oca l  Col l ege of Fur t her  Educat ion who were on a NNEB Course f o r  block  
per iods of 4 to 5 weeks; the Wel fare  a s s i s t a n t  who helped d a i l y  f o r  30 
minute per iods ( j u s t  bef ore  and j us t  a f t e r  morning b r e a k t i me ) ;  two 
parents  he lp ing on a r e g u l a r  weekly basis  wi th baking a c t i v i t i e s ;  a 
teacher  co l l eague  (Teacher E) every a f t e r n oon .  Teacher E came wi th  
e i gh t  c h i l d r en  and a c o - o p e r a t i v e  teaching s i t u a t i o n  occurred.
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i ne  s c n o o i  s a a m i s s i o n s  p o n c y  was i n a c  t o t  t n e  Hutumn l er m a i i  i n o s t  
c h i l d r e n  who would a t t a i n  t h e i r  - f i f t h  b i r t hd a y  dur ing the Spr ing Term 
went to Teacher E f o r  h a l f  day sessions dur ing the mornings only .  For 
the Spr ing Term a number of these c h i l d r e n  t r a n s f e r r e d  to Teacher J,  
the remainder  s t ay i ng  wi th Teacher E to be jo i ned  by those c h i l d r e n  
who would be f i v e  dur ing the Summer Term. No more t r a n s f e r s  took 
place f o r  the r e s t  of the year .  At the s t a r t  of the Autumn Term Ms 
J ' s  c l ass  comprised of e i ght een  c h i l d r e n  who were r i s i n g  f i v e s  plus  
two younger c h i l d r e n  who has been granted e a r l y  admission t o  the  
school  f a r  spec i a l  s o c i a l  reasons.  For the Spr ing Term e i g h t  new 
c h i l d r e n  who were r i s i n g  f i v e s  jo i ned  the c lass  and t her e  were no more 
i n t akes  f o r  the r e s t  of the year .
Ms J began her day wi th the whole c l ass  s i t t i n g  on the ca r pe t  f o r  some 
language a c t i v i t y .  The p r e - r e g i s t r a t i o n  language a c t i v i t i e s  were 
u s u a l l y  c h i l d - i n i t i a t e d  d iscussions f o l l owed by more d i r e c t e d  teachi ng  
s i t u a t i o n s  (cf  Cummings 1982) .  The c h i l d r e n  then moved as d i r e c t e d  to 
the a c t i v i t i e s  which had p r e v i o u s l y  been set  out on the t a b l e s .  They 
did not have a f i x e d  base at  which to work.  I n d i v i d u a l  c h i l d r e n  did  
not have t h e i r  own p e n c i l s  and rubbers ,  the t eacher  p r e f e r r e d  a group 
shar ing system where m a t e r i a l s  were used from a c e n t r a l  pool  on the  
t a b l e .  The o r g a n i s a t i o n  was such t h a t  c h i l d r e n  r e a l i s e d  what to do 
when in d i f f i c u l t i e s  and what to do when they had f i n i s h e d  t h e i r  
p a r t i c u l a r  tasks .  Ms J was a TASK-FOCUSED teacher  r a t he r  than a 
TIME-FOCUSED t each er .  The c h i l d r e n  completed a def ined t a s k ,  or set  
of t asks ,  then moved onto something d i f f e r e n t  r a t h e r  than working on 
tasks f o r  the per iod of a lesson.  The c h i l d r e n  were placed i n t o  f i v e  
colour  groups f o r  o r g a n i s a t i o n a l  purposes.  There was f r e q ue n t  
movement in and out of the var ious  groups f o r  s p e c i f i c  t each i ng
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p o i n i s .  ine t a r g e t  c n i i a r e n  were in ureen uroup.  ine t eacner  worKea 
wi th one of the groups f o r  a s p e c i f i c  t eaching p o i n t ,  a f t e r  which they  
had to complete some c on s o l i d a t i o n  or p r a c t i c e  a c t i v i t i e s .  Ms J would 
then under take a quick moni tor ing of the r e s t  of the c l ass  before  
moving to new group for. a teachi ng i n p u t .  She tended to work wi th the  
groups in 10 to 15 minute blocks of t ime.  Each a f ternoon Ms J ' s  c l ass  
was j o i ned  by Teacher E wi th some of her c h i l d r e n .  Teacher E taught  
her own c h i l d r en  w i t h i n  the room but they were j o i ned  by d i f f e r i n g  
groups from Teacher J.  A measure of c o - o p e r a t i v e - t e a c h i n g  r a t h e r  than 
t eam- teachi ng took place whereby t he r e  was agreement over content  and 
the s e l e c t i o n  of c h i l d r e n  f o r  the groupings.  Each t eacher  would then 
be r e sp ons i b l e  f o r  her own set  of c h i l d r e n .
During an i n t e r v i e w  wi th the r esear cher  Ms J s t a t e d  t h a t  she planned 
her a c t i v i t i e s  so t h a t  she could moni t or ,  assess,  t each ,  c o n s o l i d a t e ,  
reassure and t r y  to ensure t he r e  was no repeated f a i l u r e  on the  
c h i l d r e n ' s  p a r t .  She t r i e d  to plan a "major" mathemat ical  t o p i c  f o r  
the week and t h i s  would take place  f o r  one day or i t  may be p a r t  of  
the d a i l y  a c t i v i t i e s .  Some t o p i cs  would be int roduced to the whole 
c l ass .  A l l  the a c t i v i t i e s  would f o l l o w  a predetermined path of s k i l l s  
and concepts decided by h e r s e l f .  She c a r r i e d  out her o v e r a l l  
cur r i cu l um planning a h a l f  term ahead.  Weekly p lanning took account  
of the o r g a n i s a t i o n  necessary to impl iment  each cur r i cu l um a rea .  An 
assessment was made on each c h i l d  at  the end of the day so t h a t  groups 
could be organised f o r  the f o l l o w i n g  day.  Regular  use was made of the  
computer,  almost  on a d a i l y  b a s i s ,  and the ITV programme "Lets Go 
Maths" was f o l l owed each week. A Language Master  and tape reco r d er  
were used as an i n t e g r a l  p a r t  of many a c t i v i t i e s .  Her assessment of  
the new i n t ak e  r ecep t i o n  c h i l d r e n  was to be made as a r e s u l t  of t h e i r
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responses to s o r t i n g ,  maicning ana c o m p a r i s o n  a c t i v i t i e s .  one  
a n t i c i p a t e d  t h a t  the c h i l d r e n ' s  area o-f number understanding at  the  
end of the Spring Term would be: an a p p r o p r i a t e  understanding of 
number language;  conservat i on of number; p a r t i t i o n i n g .  By the end of 
the Summer Term they would be able  to a s soc i a t e  a number symbol wi th a 
q u a n t i t y  up to t en .
During the  nine observa t i ons  each t a r g e t  c h i l d  worked as a c l ass  
member, as a group member and as an i n d i v i d u a l  (cf  P r i n c i p l e  12(c)  HMI 
1985) .  During Lesson 2 the c l ass  a c t i v i t y  cent red around the ITV 
programme " L e t ' s  Go Maths".  A l l  the c h i l d r e n  were s i t t i n g  on the  
carpet  having a d iscussion about the programmes. They knew t h a t  the  
programme f o r  the week was about the number e i gh t  and they t a l k e d  
about the numbers which had a l r eady  been used.  The t e l e v i s i o n  
c h ar ac t e r s  and the s t o r i e s  in which they had been i nvolved were 
recounted by the c h i l d r e n .  The t eacher  t r i e d  to ensure t h a t  a l l  the  
c h i l d r e n  c o n t r i bu t ed  to the discussion and t h a t  no-one i n t e r r u p t e d  
them w h i l s t  they were t a l k i n g ,  t ime was given f o r  c h i l d r e n  to c o l l e c t  
t h e i r  thoughts and to comment. The teacher  then read a " L e t ' s  Go 
Maths" bookl e t  about e i g h t ,  d iscussing var i ous  po i n t s  as she went  
along,  be f ore  the whole c l ass  sang a song about the number e i g h t .  
Programme e i gh t  of "Lets Go Maths" was then watched.
The group a c t i v i t y  in Lesson 8 cent red around f i v e  of the t a r g e t  
c h i l d r e n  working wi th the t eacher  s i t t i n g  t o ge t h er  on the c a r pe t .  She 
was using Floor  Numbers and Act ion Cards (Appendix 8 ) .  The Floor  
Numbers showed the numerals 0 to 10 and the Act ion Cards had a range  
of language statements and quest ions which used c a r d i n a l ,  p o s i t i o n a l ,  
op e r a t i o n a l  and f a c t u a l  language.  The Act ion cards i nc luded:
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H aw aany -fingers have you? One isore than three.Two less than -five.
* * i * i *
FiveA nuab e r  b e f o r e  6.The n u a b e r  befo r e  8.A nua b e r  b etween 5 and 10.
The c h i l d r e n  read an Act ion Card in unison wi th the t eacher  and then 
discussed on which Number Card to p lace i t .  They s t a t ed  whether only  
one Number Card could be used or whether t he r e  was a choice o-f sever a l  
numbers.  Each Number Card e v e n t u a l l y  had severa l  Act ion Cards on i t .  
Most o-f the Act ion Cards r e s u l t e d  in c o n f i de n t  responses from the  
c h i l d r e n ,  only the cards cont a i n i ng  the language of " l ess  than"  
appeared to c r ea t e  problems.  There were severa l  d i f f e r e n t  responses  
to the card "What i s  4 l ess  than 5?".  To help c l a r i f y  the meaning of 
the card the t eacher  used U n i f i x  cubes to model the the quest i on .
T E A C H E R  : T h e s e  are saarties. Eaaa has five, 1 have f o u r  less than her. She r e o o v e d  four cubes.T E A C H E R  : Ha w  aany h a v e  I got?UNI S O N  : One.T he c h i l d r e n  were g i ven Unifix cubes.T E ACHER : Nathan has six, I ha v e  tw o  less. How aany do I h a ve?The c h i l d r e n  work e d  this out using cubes.U NIS O N  : Four.T EA C H E R  : Eaaa has ten. I ha v e  f i v e  less.The cubes were used by t he children.U N I S O N  : Five. L e s s o n  8
This a c t i v i t y  was repeated severa l  more t imes f o r  d i f f e r e n t  q u a n t i t i e s  
before  the t eacher  and c h i l d r e n  re t urned to p l ac i ng  the remaining  
Act.ion Cards.  The c h i l d r e n  were then d i r e c t e d  to a t a b l e  to complete  
some publ ished work cards cont a i n i ng  "more than" , " l ess  than" and 
a d d i t i o n  quest i ons ,  James had but tons to help him, Emma a card number 
t r ack  and Nathan used Stern rods.  Ms J encouraged ch- i ldren to use a
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range Ot a i a s  ana s t r u c t u r e d  a p p a r a t u s  i n  u r u e r  t u  n e i p  unem suive  
t h e i r  problems.
When i n d i v i d u a l i s e d  a c t i v i t i e s  were observed not a l l  the c l ass  would-  
be doing them at  the same t i me ,  some would be i nvolved in group 
a c t i v i t i e s .  During Lesson 5 -f ive of the t a r g e t  c h i l d r e n  moved from a 
class  a c t i v i t y  based on developing the language of t ime to  
i n d i v i d u a l i s e d  a c t i v i t i e s .  Nathan and David were i ndependent l y  
measuring l engt hs wi th a r b i t r a r y  u n i t s ,  w h i l s t  P e t e r ,  James and 
E l i z a b e t h  worked from publ i shed workcards on Number. Emma was 
i nvol ved in a c o - o p e r a t i v e  task working wi th another  c h i l d  on a 
balancing o b j ec t s  wi th a r b i t r a r y  u n i t s .
Ms J would act  as a co - o p e r a t i n g  member of the group dur ing some of  
the a c t i v i t i e s ,  t h i s  technique was a l so observed wi th t eacher s  in 
other  schools ,  Ms A and Ms L. During Lesson 4 she was working wi th  
David,  P e t e r ,  Nathan and James on matching and equi va l ence  a c t i v i t i e s  
using U n i f i x  I nse t  Boards,  U n i f i x  cubes and Stern rods.  Each c h i l d  
and the t eacher  had two I ns e t  Boards in f r o n t  of them, some cubes were 
placed in the cent r e  of the t a b l e  and these had to be matched to an 
a p p r o p r i a t e  I nse t  Board.
Eight cubes were plac e d  on the table.T E ACHER : See if y ou h a v e  the on e  which will fit all t he cubesN A T H A N  : I have. (He took the c u bes and p l a c e d  then in his b o a r d  without counting).TEA C H E R  : What about t h e s e ?Six c u bes w e r e  placed on the table. Janes counted them then placed then in his board.A handful of c u bes were put down. David took t h e a  wit h o u t  co u n t i n g  and t r ied to p l a c e  th e m  in hisboard.
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DAVID : Oops. T h e r e ' s  one too many. (He plac e d  t h e a  back in the cent r e  of the table).They aust be for Nathan 'cos he's got th e  on e  for ten cubes.Nath a n  took the cubes. Five, three and one c u bes w e r e  used, Peter, Ja/aes and D a v i d  c o r r e c t l y  c l a i m i n g  them w i thout counting. S e ven c u bes were c l a i m e d  by David without a count and he t r ied toput thea on his board.DAVID : They do not fit. I need tw o  more.J A M E S  : They are not for you, t h e y ' r e  for Hiss, s h e ' s  got the one for seven.Ms J took t he c u bes and plac e d  thea in her board.L e s s o n  4
I t  was n o t i c a b l e  t h a t  Ms J al lowed the c h i l d r e n  o p por t u n i t y  to lead  
discussion and to ask each other  quest i ons ,  she would a l l ow c h i l d r e n  
t ime to answer wi t hout  the f e e l i n g  of being rushed.  Many of her  
quest i ons ,  a mix of open and c l osed,  had the ' f e e l '  of " I  wonder what  
the answer is?"
TE ACHER : I wond e r  w h ich other n u a b e r s  t h i s  card can go on?L e s s o n  2
TEA C H E R  : See if yo u  can find rods to match Les s o n  4
T E ACHER : Can you find ae soae hea v i e r  th i n g s ?Les s o n  5
JAMES : Eight is f i v e  and three. (Using eight b u t t o n s  in two sets). T E A C H E R  : Can y ou find any more w ays?Less o n  8
James and Peter  were observed using s e l f  quest i oni ng t echniques to  
goad e f f e c t  dur ing Lesson 7. They were working wi th E l i z a b e t h  and 
another  c h i l d  using publ i shed workcards which posed problems based on 
"more than" quest ions .  They were expected to use Stern rods to help  
them. The t eacher  asked James to read the workcard to he r ,  which he 
did r e e l i n g  o f f  a l l  the answers at  the same t i me.  Only "4 more than-  
5" caused him to pause and q u i ck l y  r e f e r  to a number t r a c k  be f or e  
answering.  He made no at tempt  to use the rods.  The t eacher  asked 
El i z a b e t h  to read the card to her and checked t h a t  she knew what to
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very  s lowly  to copy a quest ion o f f  the card and w r i t e  the answer.
A f t e r  one example had been completed he began to play wi th Peter  using 
the Stern rods.  He would s t a t e  an a d d i t i o n  f o r  f o r  them both to 
answer.  The a d d i t i o n s  were p a i r s  of numbers whose t o t a l  was twenty or 
l e s s .  Pet er  tended to use the Stern rods w h i l s t  James q u i c k l y  
answered wi t hout  r e f e r e n c e  to a i ds .  Only " f i v e  add four"  caused him
to use the rods.  Peter  would answer some of the a d d i t i o n s  using the
rods as s i n g l e  countabl e  i tems r a t h e r  than as r e p r e s e n t a t i o n s  of  
q u a n t i t i e s .  For " t h r ee  add two" he used t hr ee  d i f f e r e n t  rods combined 
to two d i f f e r e n t  rods to obt a i n  the t o t a l  of f i v e  rods.  He found i t  
quicker  to count rods r a t h e r  than the i n d i v i d u a l  markings on the rods.
They e v e n t u a l l y  re t urned  to the task in hand At the end of the
lesson Peter  had completed seven examples w h i l s t  James had completed  
only two.
Her o r g a n i s a t i o n  and teaching s t y l e  al lowed Ms J to spend some t ime  
wi th a l l  the c h i l d r e n ,  i nc l u d i n g  those c h i l d r e n  who were a p p a r e n t l y  
not exper i enc i ng  d i f f i c u l t i e s .  Al though c h i l d r e n  would move from 
t h e i r  working base to see her wi th any p a r t i c u l a r  problem no obvious  
queues were observed.
During the observed lessons the t a r g e t  c h i l d r e n  were engaged in a 
broad s e l e c t i o n  of mathemat ical  exper iences (Appendix 1 ) .  These 
mathemat ical  exper iences included a range of count ing exper iences  
using a v a r i e t y  of s t r u c t u r e d  m a t e r i a l s  ( Table  1 - J ) .  They were 
involved in count ing moveable o b j e c t s ,  count ing i tems which could not  
be moved, count ing on number l i n e s ,  making count -measure t r a n s i t i o n s  
(cf  Fuson and Ha l l  1983) and the equi va l ence  of number.
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T a ble 1-J (Counting t asks observed)
LES S O N R A NGE TYPE A P P A R A T U S1 2 Cardinal Cra y o n s
2 8 Cardinal P l a s t i c  o bjects
1-5 Cardinal Ca rds
1-5 Ordinal Cards
8 Cardinal C r a y o n s8 W r iting numeral C r a y o n s
3 10 P a r t i t i o n i n g P l a s t i c  ducks1-10 Total l i n g C r a y o n s
4 1-10 Cardinal Cubes,Inset boa r d s1-13 Total l i n g Cubes1-10 E q u i v a l e n c e C u b e s  & rods
1-10 Order i n g Rods
5 1-10 Total l i n g Workcard, Cubes1-22 H e a s u r e H a t c h b o x e s
6 1-10 E q u i v a l e n c e S t ern rods
7 1-10 Co unt on N u m b e r  line
8 1-10 Cardinal C a rds
1-10 Ordinal Ca rds
1-10 Total l i n g Buttons, Num b e r  track Stern rods Number line
9 1-10 Hea s u r e Straws
1-10 Total l i n g Stern rods Number track
A C T I V I T YDr a w i n g  two t a l l / s h o r t  trees.
So r t i n g  sets of eight o b j e c t s  and Ha t c h i n g  th e a  to nuaeral eight.H atch i n g  c a r d s  with cardinal mea n i n g  to numerals.H a t c h i n g  c a rds with ordinal me a n i n g to nuaerals.D r awing four tall and four short items. T r acing 'dotted' numeral eight.
P a r t i t i o n i n g  ten items in t o  subsets.F in d i n g  a total number of pi c t u r e s  by co u n t i n g  all.
Co u n t i n g  c u b e s  and m a t c h i n g  to inset boards.
Fin d i n g  a total by c o u n t i n g  t wo groups. H a t c h i n g  Uni f i x  c u bes to e q u i v a l e n t  Stern rods.Pla c i n g  S t ern rods in a s c e n d i n g  and d e s c e n d i n g  stairs.
T o t a l l i n g  two sets of pictures.Co u n t i n g  how many m a t c h b o x e s  were 'as long as'.
H a t c h i n g  tw o  rods with an e q u i v a l e n t  third rod.
C o u n t i n g  on from one n u m b e r  a g i ven number.
H a t c h i n g  c a rds with cardinal mea n i n g  to numerals.H a t c h i n g  c ards with ordinal mea n i n g  to numerals.Fin d i n g  the total of two sets.
C o u n t i n g  how m a n y  str a w s  we r e ’as long as'.F i n d i n g  th e  total of two r o d s  in a track.
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The t eacher  used count ing moveable ob j ec t s  to improve c h i l d r e n ' s  
count ing accuracy through a p p r o p r i a t e  s t r a t e g i e s .  During Lesson 3 
■four of the t a r g e t  c h i l d r e n  were working wi th Daniel  on p a r t i t i o n i n g  
moveable o b j ec t s  whereby ten p l a s t i c  ducks were placed in the cent r e  
of the t a b l e .  Danie l  was t o l d  to s p l i t  the ducks down the middle .  He 
d i v i ded  them i n t o  a group of two and a group of e i g h t .  Nathan was 
t o l d  to count each group.  He miscounted the group of e i g h t  and was 
encouraged to touch and move as he counted,  which he did c o r r e c t l y .  
David was asked to s p l i t  the ducks another  way so he d i v i ded  them i n t o  
groups of six and f o u r .  E l i z a b e t h  counted each group by touching.
She then s p l i t  the ducks i n t o  groups of f i v e  and f i v e .  Emma counted  
one group to f i v e  and then announced "Five  and s i x " .  The t eacher  
suggested t h a t  she had guessed the second group and to check by 
count ing.  She did so and obtained the c o r r e c t  r e s u l t .  Emma d i v i ded  
the ducks i n t o  groups of four  and six and Daniel  counted them 
c o r r e c t l y  by t ouching.  Counting moveables through p a r t i t i o n i n g  
a c t i v i t i e s  was subsequent ly developed i n t o  count ing two groups and 
combining them to form a s i n g l e  group.  In Lesson 5 James was observed  
using U n i f i x  cubes to t o t a l  two groups by combining them i n t o  a s i n g l e  
group.
During the course of Lesson 5 David and Nathan had t h e i r  count ing  
exper iences extended by being involved in count -measure t r a n s i t i o n s .
Ms J showed Nathan how to end match and leave no spaces when measuring  
wi th matchboxes.  At one po i n t  David had seventeen matchboxes as long 
as a s he l f  and did not know how to w r i t e  t h i s  number. The t eacher  
gave him a number l i n e  to he l p ,  whereupon he counted along the l i n e
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As par t  of the count ing exper iences  Ms J i nvol ved the c h i l d r e n  in 
equi va l ence  a c t i v i t i e s .  During Lesson 6 Nathan,  E l i z a b e t h ,  David and 
Emma were working wi th Carmen in cons i der i ng  the equi va l ences  i nvo l ved  
by using Stern rods.  The c h i l d r e n  had in f r o n t  of them: publ i shed  
workcards;  t r a y s  of Stern rods;  a number t r a c k  i n t o  which St ern  rods  
would f i t .  The t eacher  showed the c h i l d r e n  the publ ished workcards  
t h a t  they were to complete and exp l a i ned  how she wanted them to  
at tempt  the cards using Stern rods.  She went through an example wi th  
them.
T E A C H E R  : We get a t h r e e  rod out and then a s e ven rod. (She end H a tched then).T E A C H E R  : Which on e  will aatch?Some c h i l d r e n  p o i n t e d  to the nine rod.ELIZABETH: The ten rod.A n other e x a m p l e  was d o n e  with them.TE A C H E R  : Which is th e  red one?U N I S O N  : Eight.. T E A C H E R  : Which is t h e  bl u e  one?U N I S O N  : Two.T E A C H E R  : W h ich will aat c h ?Carmen pick e d  up the n i n e  rod, the tea c h e r  end mat c h e d  the rods.ELIZABETH: It's th e  ten rod again.L e s s o n  6
Although the c h i l d r e n  had exper i ence  of matching two rods wi th  an 
eq u i v a l e n t  rod and t h a t  t h i s  was the ob j e c t  of the workcard e x e r c i s e  
they r e v e r t e d  to o t h e r ,  more f a m i l i a r ,  s t r a t e g i e s  of f i n d i n g  s o l u t i o n s  
given the o p p o r t u n i t y .  Emma was observed count ing the i n d i v i d u a l  
un i t s  on the rods,  as p i c t u r e d  on the workcard,  and j u s t  wrote the  
answer.  The t eacher  stopped her and t o l d  her to use the rods and 
match them as she had been shown. Emma took two rods and counted the  
u n i t s  u n t i l  she was stopped and t o l d  to f i n d  the equal  rod which 
matched them. The teacher  l e f t  to work wi th another  group.  Emma and
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pl ac i ng  two rods end- to- end and f i n d i n g  the e q u i v a l en t  one by 
es t i mat i on  or by t r i a l  and e r r o r .  He did not appear to count .  David 
counted the i n d i v i d u a l  u n i t s  on his  two rods then obtained the  
e q u i v a l e n t  rod by count ing the u n i t s  on t h a t  one.  Emma r e t u r ned  to  
count ing from the p i c t u r e s  on the card ,  making severa l  procedura l  
count ing e r r o r s  in the process.  The teacher  re t urned and cor r e c t e d  
Emma's work wi th her ,  using the rods.  David was now v i s u a l l y  
matching,  he did not appear to count .  He had w r i t t e n  s ix  as the  
r e s u l t  of one of h i s  examples al though the c o r r e c t  answer was n i ne ,  he 
had copied the number from the number t r a c k  by count ing on and as the  
t r a c k  was upside down to him he had i n v e r t e d  the number. The t eacher  
showed him how to w r i t e  the numeral  n i ne .  When she had moved away 
David cont inued the equi va l ence  a c t i v i t y  e i t h e r  by e s t i ma t i o n  or by 
guess work as t he r e  were sever a l  a t tempts  at  each matching.  This  
' guess i ng '  s t r a t e g y  a lso showed up dur ing the t e s t i n g  when he was 
count ing i tems which could not be touched,  the ' v i s u a l  t e s t ' ,  no 
at tempt  was made to count the i tems (Table  2 - J ) .  The t eacher  had not  
i nvolved the t a r g e t  c h i l d r e n  in count ing ' sounds'  however in the  
t e s t i n g ,  apar t  from Nathan,  the c h i l d r e n  were e r r o r  f r e e  (Table  2 - J ) .
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T a ble 2-J (Test Results: C o u n t i n g  n u m b e r s  to ten)
NAME M O V E  F I X E D  V I S U A L  A URAL M A T C H I N G
4 9 7  2 10 6 5 3 7 9 8  3 8 5  10 4 7 9
Peter T T T I Tx T I I I P P I T T
D a vid T T T I Tx Ix Ix I Ix Ix Ix T T T
Nathan I T x E x  I T E  I I E E E  x x x x  T E E
E l i z a b e t h  E T T I T T  P I P P P T T T
Eaaa I M E  I T T  I I P P P  I T T
J a mes P M P  I T x P  E I E E E  I I T
1. The co u n t i n g  test included:M O V E  - c o u n t i n g  a o v e a b l e  o b j e c t sF I XED - co u n t i n g  i m i o v e a b l e  o b j e c t s  which could be t o u c h e dV I S U A L  - c o u n t i n g  i m m o v e a b l e  ob j e c t s  w h ich c o u l d  not be tou c h e dA U R A L  - c o u n t i n g  sou n d sM A T C H I N G  - m a t c h i n g  a numeral card to a card sho w i n g  p l a s t i c  counters.
2. An error is s i g n i f i e d  by x
3. I- I m m e d i a t e  r e s p o n s e  M= The i t e m  wa s  movedT= The item was t o u c h e d  P- Th e  item was poi n t e d  atE= Ey e  or head movem e n t
4. N u m b e r s  at the top of th e  c o l u m n s  show the a p p r o p r i a t e  r e s p o n s e
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CASE STUDY: Teacher L
Ms L was a Scale I I  t e a c h e r ,  aged between 30 and 40 who had not t aught  
in any prev ious schools.  She had r e s p o n s i b i l i t y  f o r  the Recept ion  
class in an I n f a n t  school  wi th 90 c h i l d r e n  on r o l l .  The school  was 
b u i l t  in 1978 to serve an e s t a t e  of predominant l y  p r i v a t e  housing on 
the edge of a medium s i zed town.  Al though the school  was of open plan  
design the t h r ee  c lasses were t r e a t e d  as separa t e  e n t i t i e s  and taught  
as c l asses .  During the t ime of the research permanent screens were 
being b u i l t  i n s i d e  the school  to  remove the openess of the design.
Ms L had a l a r ge  ' L '  shaped room wi th the ' L '  completed by a work bay 
cont a i n i n g  a wet a rea .  There was a l a r g e  space o f f  the main room 
c o n t a i n i n g :  a Wendy House; bed; toy k i t chen;  rocking horse;  l a r g e  
apparatus f o r  c r e a t i v e  a c t i v i t i e s .  T o i l e t s  led d i r e c t l y  o f f  the  
classroom.  The apparatus was very wel l  l a b e l l e d ,  e a s i l y  a c c e s s i b l e  
and v i s u a l l y  appea l i ng .  Displ ays  of work were very s t i m u l a t i n g ,  
c r e a t i v e  and i n f o r m a t i v e .  They were a mixt ure  of c h i l d r e n ' s  work and 
t eacher  produced s t i m u l i .
Two parents  came each day,  one in the morning the other  in the  
a f t e r n o o n ,  to work wi th c h i l d r e n  and under take tasks connected wi th  
classroom r o u t i n e .  Two of the he lper  parents  were t r a i n e d  i n f a n t  
t eacher s .
The admissions procedure f o r  the Autumn Term was t h a t  the r i s i n g  f i v e s  
j o i ned  those c h i l d r e n  who had begun t h e i r  f u l l  t ime educat ion the  
previous East er .  Those c h i l d r e n  who were to be f i v e  dur ing the coming
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Spring Term undertook h a l f - t i m e  school ing f o r  the a f t ernoon sessions.  
The Spr ing Term saw the September i n t a k e  and those c h i l d r en  who had 
been a t t end i ng  h a l f - t i m e  (now a t t en d i ng  f u l l  t ime)  j o i ned  by a new 
i n t a k e  from a l oca l  nursery school .  Ch i l dren  who were to be f i v e  
during the Summer Term j o i ned  the c l ass  h a l f - t i m e  w h i l s t  the previous  
Easter  s t a r t e r s  l e f t  to move to a middle i n f a n t s  c l ass .  For the  
Summer Term the c l ass  comprised of the September i n t a k e ,  the Chr istmas  
i n t a k e ,  the Easter  i n t a k e  who had been a t t end i ng  h a l f - t i m e  (now 
f u l l - t i m e )  and an i n t ak e  from the l o ca l  nursery school .  At January  
1985 t he r e  was an i n t a k e  of nine c h i l d r en  to j o i n  the ten a l re a d y  in 
the c l ass .
Ms L s t a t ed  t h a t  she s t a r t e d  her day by s e t t i n g  out d i f f e r e n t  
a c t i v i t i e s  on the t a b l e s  and deciding which groups of c h i l d r e n  would 
work at  each t a b l e .  She would then move among the groups working  
mainly wi th the group but wi th i n d i v i d u a l s  when she deemed i t  
a p p r o p r i a t e .  The c h i l d r en  began the day wi th a t e a c h e r - d i r e c t e d  
worksheet  or workcard,  to get  them used t o  working on a task wi t hout  
f uss i ng ,  and to a l l ow her t ime to s t a r t  o f f  a smal l  group or t a l k  to  
an i n d i v i d u a l  c h i l d .  The task was based upon p r e - t a u g h t  s k i l l s ,  
concepts or processes.  I t  was c o n s o l i d a t i o n ,  r e v i s i o n ,  p r a c t i c e  or 
p u t t i n g  known "knowledge" i n t o  a d i f f e r e n t  s e t t i n g .  A f t e r  the  
" teacher  t ask"  c h i l d r en  were d i r e c t e d  to  a range of a c t i v i t i e s  which 
she had p r e v i o u s l y  placed on t a b l e s .  On complet ion of the a c t i v i t y  
c h i l d r e n  were d i r ec t ed  to " a c t i v i t y  t r a y s " .  Each t r a y  conta ined  
apparatus and games and was used to develop new concepts,  l anguage,  
processes or to co n s o l i d a t e  p r e v i o u s l y  t aught  s k i l l s .  The cont ent s  of 
the t r a y s  al lowed f o r  severa l  a c t i v i t i e s  to be under taken,  each of  
which would a l low the same concepts,  language or process to develop.
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The c h i l d r en  were t h e r e f o r e  al lowed some freedom of choice in the  
a c t i v i t y .  On f i n i s h i n g  the " a c t i v i t y  t r a y "  to the t e a c h e r ' s  
s a t i s f a c t i o n  the c h i l d r e n  were al lowed a f r e e - c h o i c e  a c t i v i t y .  Some 
" t op i cs"  were int roduced to the whole c l ass  then f o l lowed up wi th  
workcard or worksheets and a c t i v i t y  t r a y s .  Chi l dren were encouraged 
to f o l l o w  a " f l e x i b l e "  r o u t i n e ,  to be s e l f  s u f f i c e n t  in o b t a i n i ng  and 
r e p l a c i n g  the m a t e r i a l s  they needed.  They knew which task was to be 
completed,  what to do nex t ,  what was f r e e  choice and what was 
mandatory.  This o r g a n i s a t i o n  al lowed the t eacher  t ime to work wi th  
groups of c h i l d r e n  on s p e c i f i c  teachi ng p o i n t s  wi th minimal  
i n t e r r u p t i o n s .  Mathemat ics was i n t e g r a t e d  i n t o  other  a c t i v i t i e s  
wherever a p p r o p r i a t e  and was u s u a l l y  undertaken in the mornings.
During an i n t e r v i e w  wi th the resear cher  Ms L s t a t ed  t h a t  a l l  her  
a c t i v i t i e s  f o l l owed a pre -det er mi ned  development programme. She made 
an assessment at  the end of each week and t h i s  determined:  the  
f o l l o w i n g  week's worksheet  or workcards;  a c t i v i t y  t r a y s ;  and grouping  
of c h i l d r e n .  She considered the assessment was a concept  and 
m a t e r i a l s  based judgement .  A "group" could cons i s t  of c h i l d r e n  
r e q u i r i n g  f u r t h e r  p r a c t i c e  and those beginning a p a r t i c u l a r  s t age .
She al lowed a c e r t a i n  amount of p u p i 1 - t o - p u p i 1 help w i t h i n  a "narrow"  
a b i l i t y  range.  There was an i n d i v i d u a l  p u p i l ' s  record sheet  which 
f i t t e d  i n s i d e  the c h i l d r e n ' s  f o l d e r  or book f o r  them to complete at  
the end of each t ask .  The c h i l d r e n  would f o l l o w  the ITV programme 
" L e t ' s  Go Maths".  There was a very wel l  equipped computer c e n t r e  in  
the school  which was not used by the r e c e p t i on  c h i l d r e n .  She 
considered t ha t  a l though the c h i l d r e n  come from a good "middle c l ass"  
area the wider  use of language needed to be encouraged and developed.  
Assessment and development would be under taken dur ing s o r t i n g ,
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matching and comparison a c t i v i t i e s .  At the s t a r t  of each term 
severa l  c h i l d r e n  would have a l r eady  been wi th her f o r  at  l e a s t  one 
term so would know her o r g a n i s a t i o n  and be wel l  enough t r a i n e d  to  
al low her g r e a t e r  f l e x i b i l i t y  f o r  as'sessment and placement  of the new 
i n t a k e .  She thought  t h a t  the c h i l d r e n ' s  area of number understanding  
during t h e i r  f i r s t  two terms would be: count ing and a s s o c i a t i n g  a 
q u an t i t y  wi th symbol ,  the c h i l d r e n  having completed s o r t i n g ,  o r d e r i ng ,  
comparison,  s e r i a t i o n  and o r d i n a l  number a c t i v i t i e s  p r e v i o u s l y .  She 
would d e l i b e r a t e l y  not " f o rce  the pace" to get  c h i l d r e n  doing formal  
record i  ng.
Her main concern was t h a t  the group o r g a n i s a t i o n  broke down at  the  
s t a r t  of each term because t h e r e  were always incoming and outgoing  
c h i l d r e n .  She a lso worr i ed t h a t  the Easter  s t a r t e r s  could wel l  be 
rushed as t h e r e  were always more c h i l d r e n  in the c l ass when they  
s t a r t ed  school  than f o r  any other  group of c h i l d r e n .  A f t e r  t h e i r  
f i r s t  term in school  t he r e  was also the six weeks Summer h o l i d a y .  The 
c h i l d r e n  s t a r t i n g  at  Summer or Spring had two terms to c o n s o l i d a t e  
t h e i r  l e a r n i n g  w h i l s t  Easter  s t a r t e r s  had only one term.  She was very  
aware t h a t  these c h i l d r e n  would be t r e a t e d ’ as a "c lass"  by the t ime  
they reached top i n f a n t s  ready f o r  t h e i r  t r a n s f e r  to the j u n i o r  
school .
During the observat i ons  Ms L would begin the day wi th the c h i l d r e n  
s i t t i n g  on the f l o o r  around her w h i l s t  she marked the r e g i s t e r .  This  
per iod would give  r i s e  to in for mal  s o c i a l  t a l k  between the t eacher  and 
the c h i l d r e n  bef ore  they moved on to begin t h e i r  tasks (cf  Cummings 
1982) .  These s o c i a l  i n t e r a c t i o n s  were between a c h i l d  and the t eacher  
and not among the c h i l d r e n  themselves.  They were one- t o - one  r a t h e r
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than one- to-many conversa t i ons .  This cont inued w i t h i n  the group 
a c t i v i t i e s  when pupi l  comments were made to the t eacher  and not to 
each o t her .
The teacher  was ext remel y  s o f t  spoken.  During the e n t i r e  observa t i on  
she never once ra i sed  her voice to a c h i l d  or to the c l a s s ,  and her 
quietness was r e f l e c t e d  by the noise l e v e l  w i t h i n  the classroom.  The 
c h i l d r e n  almost whispered to each o t her .  Ms L would employ a 
"whisper ing"  t echnique as p a r t  of her teaching s t y l e  whereby c h i l d r e n  
would come up to her and "whisper" the s o l u t i o n  to a p a r t i c u l a r  
problem,  or she would "whisper" a message to a c h i l d .  At the s t a r t  of  
Lesson 4 she informed the c h i l d r e n  what they had to do wi th the " f e e l y  
box" dur ing the course of the day.  They had to guess the i d e n t i t y  of 
the mystery ob j ec t  i ns i de  the box by f e e l i n g  i t ,  then whisper  i t s  name 
to the t eacher  at  any t ime dur ing the day.  A l abe l  on the box read ,  
"What i s  in the box today?" and t h i s  was surrounded wi th t e x t u r e  words 
such as "hard" ,  " s o f t " ,  " s i l k y "  and "rough".  She would change the  
mystery ob j ec t  in the box each day.  She would a lso w r i t e  mystery  
words in c h i l d r e n ' s  books and they would have to come to her and 
whisper what the words were.
A f t e r  r e g i s t r a t i o n  there -woul d  be a b r i e f  c l ass  a c t i v i t y  which the  
t eacher  used to develop language s i t u a t i o n s .  During Lesson 2 t h i s  
class a c t i v i t y  cent red around comparison of c h i l d r e n ' s  h e i gh t s .  Al l  
the c h i l d r e n  were in the bay grouped around a very l a r ge  paper  
sunf lower  which was fastened to the w a l l .  On the stem of the  
sunf lower  were marked the he i ghts  and names of severa l  p u p i l s .  The 
t eacher  discussed wi th the c h i l d r e n  who was the t a l l e s t  on the f l o w e r ,  
who the s h o r t e s t ,  who was t a l l e r  than a named c h i l d  and who was
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s h o r t e r .  Three more c h i l d r e n  were c a l l e d  to the sunf lower  and had
t h e i r  he i ght s  marked on the stem. This was f o l l owed by f u r t h e r
discussion as to the r e l a t i v e  he i ght s  marked on the f l o w e r .  From the
*  0
c l ass a c t i v i t y  the c h i l d r e n  would move to t h e i r  designated group 
a c t i v i t i e s .  The group s i zes  were u s u a l l y  between four  and six  
c h i l d r e n  and the composi t ion of each group changed s i g n i f i c a n t l y  from 
a c t i v i t y  to a c t i v i t y  and from day to day.  Ms L grouped her c h i l d r e n  
according to her assessment of t h e i r  conceptual  development and riot 
f o r  manager ial  reasons.  The t a r g e t  c h i l d r e n ,  Nathan,  Matthew,  S t u a r t ,  
David,  Emma and C a r o l i n e  were observed working in many combinat ions  
wi th each other  and wi th other  c h i l d r e n .  In the observed lessons Ms L 
would s i t  wi th one of the groups under t ak ing some teachi ng task w h i l s t  
the remainder  of the c l ass  were moni tored by a p a r e n t - h e l p e r , who 
happened to be a t each er .  Whi l s t  she was working wi th a s p e c i f i c  
group t he r e  were very few i n t e r r u p t i o n s  from other  c h i l d r e n .  The 
t eacher  regarded these working per iods as "prec ious"  and s t a t e d  t h a t  
each group would get  t h e i r  t urn  f o r  "prec ious t i me" .  I t  was her  
at tempt  at  t r y i n g  to overcome the asymmetry of t e a c h e r - p u p i 1 
i n t e r a c t i o n s  (cf  Gal ton et  al  1980) .  She would o c c a s i o n a l l y  l eave  her  
working group to complete a quick moni tor ing tour  of the classroom.
During the e a r l y  observat i ons  w h i l s t  the c h i l d r e n  were invo l ved  in 
s o r t i n g ,  matching and comparing a c t i v i t i e s  Ms L would be very c a r e f u l  
to t r y  and s t r u c t u r e  her language so t h a t  the c h i l d r e n  would "develop  
l anguage s k i l l s " .  I t  was n o t i c e a b l e  t h a t  she would use the language  
she wished to develop and the c h i l d r e n  had to respond to i t .
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T E A C H E R  : Hake me a longer snake. (Eaphasised th e  word "longer"). The ch i l d r e n  aade longer p l a s t i c i n e  s n a k e s  in silence.Lesson 1
The child r e n  were h a n d l i n g  ob j e c t s  in a feely box. T E A C H E R  : Is it s q u e l c h y ?EMMA : No.T E A C H E R  : Is it po i n t e d ?EMMA : No L e s s o n  3
The children were sorting various objects, by end Hatching, and placing them into two hoops labelled 
"longer" and "shorter".TEA C H E R  : Do you think the c a n e  is longer?N A T H A N  : Yes.T EACHER : How can you tell?
Nathan end Hatched then and showed the teacher.T E A C H E R  : Which hoop will you put it in?N a t h a n  placed it in th e  "longer" hoop L es s o n  4
During these exchanges the c h i l d r en  e i t h e r  responded by a c t i o n  or 
answered m o n o s y l l a b i c a l l y ,  however in l a t e r  l essons c h i l d r e n  were 
encouraged to express themselves o r a l l y  and a more open s t y l e  of  
quest ioning was adopted.
Th e  c h i ldren had to a a tch the t e a c h e r ' s  four c u bes with four of their own. David D i s c o u n t e d  and took f i v e  cubes, he r e c o u n t e d  and r e a o v e d  one of thea.T E ACHER : How did he m a k e  four a g a i n ?M A T T H E W  : He took one off. Five ta k e  off one is four.Less o n  8
T EA C H E R  : I've got a nuaber in ay aind that I an not going to tell you. You h a v e  to guess. It's bet w e e n  one and twenty. I'll give you s o a e  clues.S TUART Twenty-one.T E ACHER It's b e tween one and twenty.M ATTHEW Nineteen.T E A C H E R Fewer than nineteen.D A VID Twenty.T E ACHER Not as aany as twenty, f e wer than twenty.CHRIS. Ten.TEACHER It's aore than ten but fewer than twenty.R I C H A R D Twenty-two.STU A R T Fourteen.
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T EACHER I t ’s aore than fourteen.MA TTHEW Fifty.DAVID On e  thousand.TEACHER H e ' l l  start with a nuaber less than twenty. (She c o u n t e d  out ten c u bes in a line).T E A C H E R It's one of t h ese numbers. (She r e c o u n t e d  to ten slowly).STUART Nine.TE A C H E R Fewer than that.MAT T H E W One.TEA C H E R More than one.DAVID Four.T E A C H E R More than four.CHRIS. Nine.T E A C H E R Fewer than nine.R I CHARD Er. (He paused, and the t e acher promped).TEA C H E R M o r e  than five, but not as ma n y  as eight.R I CHARD Eight.TEA C H E R Not as aany as eight.S TUART E r . ( H e  paused, and the t e acher prompted).TEA C H E R Mo r e  than five, not as many as seven.S TUART I think it's (he was i n t e r r u p t e d  by Matthew)M A T T H E W Six Les s o n  8
During the group a c t i v i t i e s  she would sometimes j o i n  in the a c t i v i t y  
as a p a r t i c i p a n t  member. In Lesson 1 she played a word matching game 
with the c h i l d r en  and in Lesson 4 she jo i ned  in an order i ng  of 
col our - hue  game. She would a lso employ the " d e l i b e r a t e  e r r o r "  
technique whereby c h i l d r en  had to c o r r e c t  her mistakes.  During a 
numeral  r e c o g n i t i o n  a c t i v i t y  in Lesson 9 she looked at  some numerals  
and i n c o r r e c t l y  s t a t ed  what they were,  the c h i l d r e n  q u i c k l y  co r r e c t e d  
h e r .
During the observed lessons the t a r g e t  c h i l d r e n  were engaged 
predominant l y  on comparison a c t i v i t i e s  wi th some count ing exper i ences  
(Appendix 1 ) .  These count ing exper iences concent rated upon the  
c a r d i n a l  aspect  o-f number wi th some r e f e r e n c e  to numeral  r e c o g n i t i o n  
and numeral  - format ion,  the ob j ec t s  the c h i l d r e n  counted were l i m i t e d  
in ex t ent  (Table 1 - L ) .
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Table 1-L (Counting tasks observed)
L ESS O N RANGE TYPE A P P A R A T U S4 1-5 Cardinal P a int chart spots
5 1-6 Cardinal P a i n t i n gmate r i a l s1-5 Cardinal C u p s  of water
6 1-20
1-20
Cardinal
C o m p a r i s o n  far m o r e / l e s s
C l a s s r o o mo bj e c t s
7 1-10 Cardinal C r a y o n s
8 1-10 Numeralr e c o g n i t i o n Numeral cards1-10 Ma t c h i n g Cubes201-20 Cardinal Number f a cts Cubes
9 1-10 Numeralr e c o g n i t i o n Numeral cards1-10 Numeralf o r m a t i o n Fin g e r s1-10 Numeralre c o g n i t i o n Small numeral cards3 Cardinal C u bes1-10 C ardinal P i c t u r e  cards
A C T I V I T YC o u n t i n g  ’How many?'
Pa i n t i n g  a given number of pictures.
Co u n t i n g  cups of water added tD flour. 
C o u n t i n g  ’How m a n y ? ’
C o m p a r i n g  two g r o u p s  by counting.
Dra w i n g  and l a b e l l i n g  a set of pictures.
F l ash card a c t i v i t y  s tating numerals.
M a t c h i n g  the si z e  of the t e a c h e r ’s set. C o u n t i n g  cubes.'Guess the n u m b e r ’ game.
F lash card a c t i v i t y  s t ating numerals.
Tra c i n g  n u m e r a l s  in th e  air.
M a t c h i n g  t e a c h e r ' s  numeral.
M a t c h i n g  a qu a n t i t y  to a numeral.M a t c h i n g  p i c t u r e s  of quan t i t i e s  to numerals.
Ms L s t a t ed  t h a t  she did not b e l i e v e  in i n t r o d u c i n g  the c h i l d r e n  to  
zero as the concept  was too d i f f i c u l t  f o r  them to grasp.  In the t e s t  
r e s u l t s  only Emma and Nathan did not recognise  the numeral  z e r o ,  
w h i l s t  in the or der i ng  of the numerals zero to ten only David and 
Matthew managed the c o r r e c t  sequence.  Ca r o l i n e  tacked zero at  the end 
of her sequence w h i l s t  S t ua r t  went to g r ea t  pains to t r y  and hide his  
zero card.  E v e n t u a l l y  he .sat on i t  (Appendix 6 ) .  There were no 
number t r ack  or number l i n e  a c t i v i t i e s  observed,  nor were any in
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evidence w i t h i n  the classroom.  Three t a r g e t  c h i l d r e n ,  Emma, Nathan 
and C a r o l i n e ,  were observed t r y i n g  to sequence numeral  cards wi th  two 
other  c h i l d r e n  dur ing Lesson 9 a f t e r  some exper ience  of numeral  
r e c o g n i t i o n  and looking at  the c a r d i n a l  value of the numbers.
The t eacher  placed U n i f i x  cubes in c en t r e  of t a b l e  and showed f l a s h  
cards of numerals one to ten in random order  to the c h i l d r e n .  Six was 
shown and "Eight"  was said in unison,  except  Tim who said " S i x" .  F i ve  
was shown and "Five"  said in unison,  the t eacher  then reminded them 
how f i v e  was w r i t t e n ,  "Down, f a t  tummy, put h is  hat  on".  She then
showed f i v e  and said i t  was s i x ,  the c h i l d r e n  cor rec t ed  her .  Numeral
one was shown and "One" c o r r e c t l y  s t a t e d .  Nine was shown, the t eacher  
s t a t i n g  i t  was seven,  she was cor r ec t ed  by the c h i l d r e n .  Four was 
shown i n v e r t ed  and Tim s t a t ed  t h a t  i t  was upside down. '  The c h i l d r e n  
were asked how i t  was drawn and r e p l i e d  "Down, a long,  then the s t i c k . "
Ten was shown and t h e r e  were severa l  guesses,  e v e n t u a l l y  t he  t eacher  
had to t e l l  them what i t  was. Seven was shown and answered c o r r e c t l y  
in unison.  Three was shown and answered c o r r e c t l y  in unison,  except  
by Emma who said " F i ve " .  Two and e i g h t  were shown and answered 
c o r r e c t l y  in unison.  The t eacher  t o l d  them t h a t  e i gh t  was w r i t t e n  
l i k e  an "S" f i r s t  then jo i ned  up, the c h i l d r e n  t raced an e i gh t  wi th
t h e i r  f i n g e r s  on the t a b l e .  She gave out  smal l  cards which had one to
ten w r i t t e n  on them.
T E A C H E R  ; See if you hold up the same as me.She held up 5, 6 then 8, the c h i l d r e n  r e s p o n d e d  correctly.T E A C H E R  : What number is it C a r o l i n e ?  (Showing eight)CAROLINE: Six L ess o n  9
The Teacher showed C a r o l i ne  the six card to h i g h l i g h t  the d i f f e r e n c e ,
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she then held up the two card ,  Emma showed her two upside down so Ms L
quer ied whether t h a t  was c o r r e c t ,  Emma cor r ec t ed  h e r s e l f .
T EA C H E R  : Find t h r e e  Unifix to a a tch the number (Showing the t h r e e  card).
Eaaa took f i v e  cubes, the t e acher r e m o v e d  them, then pla c e d  one at a time in front of her andc o unted to three slowly.
T E A C H E R  : Ho w  many N a t h a n ?  (Nathan had four cubes).N A T H A N  : Five (the tea c h e r  cou n t e d  and pla c e d  t h r e e  in front of him).Lesson 9
C ar o l i ne  had t h r ee  cubes,  the Teacher counted them wi th her .  Ms L 
then showed f i v e  cubes to the c h i l d r en  and asked them to show her an 
equal  number. Emma took four  cubes,  Nathan,  N i c o l a ,  C a r o l i n e  and Tim 
each showed f i v e .  The Teacher counted wi th Emma, she moved one a t  a 
t ime and a l l  the group counted wi th her .  Emma t r i e d  to count her  
cubes,  she reached to two and stopped,  whereupon the other  c h i l d r e n  
helped her to count to f i v e .  Car o l i n e  moved her cubes and counted 
c o r r e c t l y .  Nathan moved and counted h i s  cubes wi th some help from the  
t eacher .  Envelopes were given to the c h i l d r e n ,  i ns i de  were ye l l ow  
cards and smal l  squares.  On the squares were numerals 1-10 and on the  
yel low cards were arrangments of p i c t u r e s  in sets  of one to t en .  The 
c h i l d r e n  had to match numbers to p i c t u r e s .  They began by p u t t i n g  the  
numerals in order  in f r o n t  of them. C a r o l i n e ' s  order  was c o r r e c t  but  
Emma and Nathan had a mixed jumble of numerals in f r o n t  of them. The 
teacher  counted wi th C a r o l i ne  along her l i n e  of numbers. At t h i s  
poi nt  Emma f e l t  unwel l  so the Teacher asked f o r  someone to help put  
her numbers in o rder .  The numbers one to f i v e  were placed in f r o n t  of 
the t eacher  and the c h i l d r e n  counted them.
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T E A C H E R  : What c o nes after five?UNIS O N  : Six.
Ca r o l i n e  placed six a fter t he five. The teacher cou n t e d  out th e  seven to ten c a r d s  as the ch i l d r e n p o i n t e d  to then and s t a t e d  the nuisbers.
T EACHER : L et's see if we can sort N i c o l a  out. One, Two, w h a t ' s  n e x t ?  (Nicola po i n t e d  to eight).T he Tea c h e r  isoved the nuisbers in o r der and c o unted as she did so.TEA C H E R  : Tio, can you put N a t h a n ' s  right for ae? (He did so).T E A C H E R  : L e t's look at the p i c t u r e s  The p i c t u r e s  w e r e  of b u t t e r f l i e s  and stars.TIN : We could natch th e  p i c t u r e s  with Unifix.The t e acher did so with a p i c t u r e  of four itens.TIN : We could use n u n b e r s  as well.T E ACHER : Which nuaber g o e s  with t h i s ?  (Pointing to the p i c t u r e  of four iteas).U N I S O N  : Four. Les s o n  9
The t a r g e t  c h i l d r e n  appeared confused over which numbers some of the  
numeral  cards r epr esen t ed ,  the order  of the numerals,  and the  
t echnique of a c c u r a t e l y  count ing ob j e c t s .  This confusion cont inued  
f o r  Emma and Nathan as the r e s u l t s  of the count i ng ,  numeral  
r e c o g n i t i o n  and numeral  order i ng  t e s t s  show (Appendix 6 ) .  The 
t eaching of count ing s k i l l s  appeared in sharp c o n t r a s t  to the very  
c a r e f u l  d e t a i l e d  and syst emat i c  development of comparison which took  
place over a mat ter  of many weeks (Appendix 1 ) .  The r e s u l t s  of the  
count ing t e s t s  using numbers w i t h i n  the 0-10 range show t h a t  many of 
the c h i l d r en  seemed to s u b i t i z e  r a t h e r  than count f o r  numbers less  
than f i v e  (Table 2—L ) .
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Table 2-L (Test Results: Counting nuisbers to ten)
NAME HOVE F IXED V I S U A L A U RAL
4 9 7 2 10 6 5 3 7 9 8 3 8
DAVID H / T M / T M / T I Tx T E I E E E
C A R O L I N E I P P E E E E E E E Ex
E MMA H H M I Tx T Ex I E Ex Ex X
STU A R T I T T I Tx T E I E P P
NATHAN T T T I Tx T E E E E E
M A T T H E W I T P I P E E I E Ex E
1. The c o u n t i n g  test included:MO V E  - c o u n t i n g  a o v e a b l e  obj e c t sFI XED - c o u n t i n g  i a a o v e a b l e  obj e c t s  which could be t o uchedV I S U A L  - c o u n t i n g  i a a o v e a b l e  ob j e c t s  which c o uld not be t o uchedAURAL - count i n g  soun d sH A T C H I N G  - Batching a nuaeral card to a card showing plastic counters.
2. An error is s i g n i f i e d  by x No atteapt is s i g n i f i e d  by *
3. 1= Iaaed i a t e  r e s p o n s e  M= Th e  iten was aovedT= The itea was tou c h e d  P~ The itea was poi n t e d  atE= Eye or head aoveisent
4. Nun b e r s  at the top of the c o l u a n s  show the a p p r o p r i a t e  r e s p o n s e
M A T C H I N G  
4 7 9 
I I I 
I T T 
*  *  *
I T T 
I Tx Tx 
I I I
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CASE STUDY: Teacher H
Ms H was a deputy headteacher ,  aged between 40 and 50,  wi th exper i ence  
o-f teaching at  t h r e e  prev ious schools.  Her sp ec i a l  r e s p o n s i b i l i t y  was 
f o r  the mathemat ics throughout  the school .  The school  had ISO i n f a n t  
and nursery  aged c h i l d r e n  housed in e a r l y  1900' s  b u i l d i n g s .  The 
i n f a n t s  were in the main b u i l d i n g  and the nursery c h i l d r en  in an 
annexe.  The catchment  area was mainly counci l  housing and pre-war  
t e r r a c e s  on the edge of a medium si zed i n d u s t r i a l  town. Her c l ass  
room had the four  corners designated f o r  var i ous  a c t i v i t i e s :  l i b r a r y ;  
sand and water  p l ay ;  p a i n t i n g  and ar t work;  dressing up and general  
apparat us .  I t  was wel l  equipped wi th a v a r i e t y  of apparatus and 
m a t e r i a l s  a l l  of which were e a s i l y  ac c e s s i b l e  to the c h i l d r e n .  
Mathemat ics workcards,  worksheets,  home-made apparatus and games were 
housed in a s e r i e s  of drawers out s i de  the classroom.  They were wel l  
cat egor i sed  and b e a u t i f u l l y  presented.  The c e n t r a l i s a t i o n  ensured 
t h a t  a l l  the s t a f f  had easy access to them. On the wa l l s  of the  
classroom and surrounding c o r r i d o r s  were l a r g e  f r i e z e s  of t o p i cs  
c u r r e n t l y  being under taken by the c l a s s ,  smal l e r  i n f o r m a t i v e  d i s p l a y s  
and d i sp l ays  of c h i l d r e n ' s  work.  Working wi th the t eacher  were: the  
Wel fare  Ass i s t an t  who helped for  one day per week; a mother who helped  
each Fr i day  a f t e rnoon;  a pupi l  from a l oc a l  secondary school  who was 
on a "Community Care" programme f or  one morning session each week; a 
young man who helped f o r  one morning sessi.on each week, he had been 
doing so over a number of years;  and the Headteacher  on a r e g u l a r  
f o r t n i g h t l y  t i m e - t a b l e d  bas is .
Chi ldren moved from the s c h o o l ’ s nursery u n i t  i n t o  the r e c e p t i o n  c l ass  
at  the beginning of each of the t hree  terms.  The Spring Term of 1985
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saw an i n t a k e  o-f f i f t e e n  c h i l d r e n  j o i n i n g  an e x i s t i n g  group of ten 
Middle I n f a n t s .  The School p r e v i o u s l y  had a p o l i c y  of p a r a l l e l  
grouping throughout  the school  and t h i s  was the f i r s t  year t h a t  t her e  
was a r e c e p t i on  c l a s s .  At the s t a r t  of the Summer Term t h e r e  was an 
i n t ak e  of f i v e  c h i l d r e n  from the nursery u n i t  w h i l s t  f i v e  middle  
i n f a n t s  moved out to another  c l ass .
During an i n t e r v i e w  wi th the resear cher  Ms H expl a i ned t h a t  she 
us ua l l y  organised her lessons so t h a t  t he r e  was e i t h e r  a c l ass  
a c t i v i t y  on the carpet  fo l l owed up by var i ous  connected a c t i v i t i e s ;  
these would be p r ev i o u s l y  set  out on the t a b l e s .  Sometimes she would 
d i r e c t  groups of c h i l d r e n  to a c t i v i t i e s  set  out on t ab l e s  w h i l s t  she 
worked wi th the remaining group e i t h e r  on the carpe t  or at  a t a b l e .
The c h i l d r e n  would be organised and taught  mainly as members of a 
group al though t h e r e  would be f r equent  i n d i v i d u a l i s e d  teachi ng  
occur r i ng because severa l  c h i l d r e n  had acute l e a r n i n g  problems.  
Chi ldren would work an t h e i r  own t a b l e s  which acted as t h e i r  base.  
Mathemat ics would be i n t e g r a t e d  wi th ot her  t o p i c s  wherever a p p l i c a b l e ,  
t ak i ng  p lace e i t h e r  in the morning or in the a f t e r noon .  She would 
have the r e c e p t i on  c h i l d r e n  working in two groups,  of seven and e i g h t ,  
al though these would sometimes be f u r t h e r  subdivided to make four  
groups a l t o g e t h e r .  Her Middle I n f a n t s  would be in two groups of f i v e  
and a l l  c h i l d r e n  would be moved between groups according to the  
t e a c h e r ' s  assessment of t h e i r  development .  A f l e x i b l e  r o u t i n e  would 
be f o l l owed to a l low f o r  maximum o r ganasat i ona l  f reedom.  Al l  the  
mathemat ics a c t i v i t i e s  would f o l l o w  a pr e - determi ned development  
programme w r i t t e n  by the t eacher .  In broad terms the areas t o  be 
covered would be planned at  h a l f - t e r m l y  i n t e r v a l s .  She would make an 
assessment at  the end of each week f o r  her to plan the subsequent
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week's a c t i v i t i e s .  This p lanning would be based upon a ski  11s-concept  
awareness programme. A mat r i x  would be b u i l t  up f o r  each week showing 
each day l i s t e d  aga i ns t  a range of s k i l l s  and c on t en t ,  e n t e r i ng  what  
was to be developed and which groups had to do the p a r t i c u l a r  
a c t i v i t i e s .  A f u l l  assessment was made at  the end of each h a l f - t e r m  
f o r  each group and each c h i l d  made a monthly e n t r y  i n t o  a "spec i a l  
book" as a record of h is  or her progress.  The computer was used on a 
weekly t i m e - t a b l e d  bas i s .  No mathemat ics programme was f o l l o wed  on 
t e l e v i s i o n .  The school  had a very mixed catchment area and t h e r e  was 
a very wide a b i l i t y  range so she would begin t h e i r  mathemat ics  
educat ion by assessing language development because she found t h a t  a 
gr ea t  deal  of e x t r a  language exper iences  was needed by most c h i l d r e n .  
Assessment would be made w h i l s t  the c h i l d r e n  were working on the  
s o r t i n g ,  matching and comparison a c t i v i t i e s .  She considered t h a t  by 
the end of the Easter  term the c h i l d r e n ' s  area of number understanding  
would be: i n c i d e n t a l  count ing to ten;  wide language development ,  
occur ing through s o r t i n g ,  matching and comparing.  By the end of the  
Summer term they would be able  to count beyond ten and have exper i ence  
of c a r d i n a l i t y  to t en .  She would not expect  to cover a c t i v i t i e s  on 
number o p er a t i ons .
Ms H was a very "mother ly"  t ea c h e r ,  she would f r e q u e n t l y  p l ace  her arm 
around c h i l d r e n  when t a l k i n g  to them, or take  upset  c h i l d r e n  upon her  
knee to comfort  them when they became d i s t r e s s e d .  She would e x e r t  
cont ro l  through e x t r a v e r b a l  meaning and voice tone as observed by King 
(1978,  1979 and 1984) and o f t en  r e f e r r e d  to the c h i l d r en  by 
endearments inst ead of using t h e i r  names. Some observed lessons began 
with the t eacher  working wi th the group of f i f t e e n  r e c e p t i o n  c h i l d r e n  
s i t t i n g  on the c a r p e t .  During other  lessons she worked wi th a group
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of ten r e c e p t i on  c h i l d r e n  on the carpe t  or wi th a t a b l e  of between six  
and e i g h t  c h i l d r e n .  Whi l s t  she was occupied wi th her working group 
the remaining ch i l den  were working at  t h e i r  t a b l e s  or in the a c t i v i t y  
corners .  During these working sessions t he r e  was a tendency f o r  some 
of the more dominant c h i l d r e n  to monopol ise the proceedings,  
p a r t i c u l a r l y  Jess i cca ,  Ben and Craig ( t he  boys were both t a r g e t  
c h i l d r e n ) .  During Lesson 1 which l a s t e d  f o r  30 minutes and i nvol ved  
the c h i l d r e n  in using a t t r i b u t e  shapes f o r  a v a r i e t y  of a c t i v i t i e s  
only Ben and Craig of the t a r g e t  c h i l d r e n  took p a r t  e i t h e r  v e r b a l l y  or 
in handl ing the shapes.  S i m i l a r l y  in o ther  l essons i t  was n o t i c a b l e  
t h a t ,  these two boys a p a r t ,  t h e r e  was l i t t l e  unprompted response from 
the other  t a r g e t  c h i l d r e n .  Ms H would accept  " c a l l  outs" or "unison"  
responses dur ing her ora l  a c t i v i t i e s  r a r e l y  nominat ing c h i l d r e n  by 
name to respond.  The responses tended to be s i n g l e  word answers to  
closed quest ions.
T E A C H E R  : Th i s  is a new shape. Let us count the sides.Th i s  was done w i t h  th e  tea c h e r  to u c h i n g  th e  s i des and the c h i l d r e n  c o u nting aloud wi t h  her.T EACHER : It has eight sides. Do you know what an eight sided s h a p e  is c a l l e d ?  (No answer).It is c a l l e d  an octagon. All say it with ae so that you reoeober. Octagon.U N I S O N  : Octagon.TEA C H E R  : What is the colour of the o c t a g o n ?U N I S O N  : Green.TEA C H E R  : How sany sha p e s  h a v e  we h e r e  a l t o g e t h e r ?S o s e  child r e n  c o unted to four whilst oth e r s  said four innediately. She then added a b l u e  c i rcle, a .red t r i a n g l e  and a green squa r e  to th e  line of sha p e s  in front of her.T E A C H E R  : How isany s hapes?U N I S O N  : Seven.T E A C H E R  : What is the ne w  nuo b e r  we h a v e  been loo k i n g  at this w e e k ?U N I S O N  : Seven. Less o n  4
She would also employ the s t r a t eg y  of making a d e l i b e r a t e  mistake f o r  
the c h i l d r e n  to c o r r e c t .
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T E A C H E R  : Which is the last shap e ?U N I S O N  : Squa r eT E A C H E R  : This one? (Pointing to t h e  b l u e  square) U N I S O N  : No, this one (Hany ch i l d r e n  pointed). C H I L D  : The green one.L esson 4
During some of the ora l  a c t i v i t i e s  she would t r y  and s t ee r  the  
c h i l d r e n  towards producing the response she expected or wanted.  
During Lesson 8 she began by r e f e r r i n g  to prev ious measuring tasks  
where the c h i l d r e n  had measured wi th st raws and cubes.
TEA C H E R  : T hese are no good for m e a s u r i n g  in shops. (Pushing a w a y  a tray of s t r a w s  and cubes). TEA C H E R  : What c ould we us e  instead?Ben s t ood up and sho w e d  hi s  foot.BR ETT : Legs. (He c r a w l e d  over the oat).T E ACHER : Not a good idea.LINZI : Hands. (This was ignored).TE A C H E R  : I want s o a e  part of the body. (She s t r o d e  along the carpet).T E A C H E R  : To give you a clue. (She s t r o d e  back).CR AIG : Walking.T E A C H E R  : What was I d o ing in ay head?BEN : Counting.TEA C H E R  : What h a v e  I d i s c o v e r e d ?  (Striding th e  aat).BE N  : Fi v e  feetTE A C H E R  : I wasn't c o u n t i n g  in feet. What was I u s i n g ?  What do you call the a e a s u r i n g ?  Five  what?C HILD : You ' r e  c o u n t i n g  nuabers.T E A C H E R  : (Taking on e  stride). This is one (pause)?C HILD : Step.TEA C H E R  : A good word. The word we use is paces. Nathan, yo u  do soae paces (Nathan p aced the carpet).TEA C H E R  : How aany p a c e s ?CH ILD : Five.
Craig was chosen to pa c e  the nat, he did so slowly, co u n t i n g  to six as he walked. D a n i e l l e  wa s  then selected, she took seven paces. The teacher p a ced the carpet in five strides.
TEA C H E R  : Hy what is bigg e r  than y o u r s ?This was u n a n s w e r e d  so the teacher showed her span.T E A C H E R  : This is called a span. L et's naae p a rts of the b o d y  we can aeasure.Several c h i l d r e n  called out "Hands" and "Feet".TEA C H E R  : A n y thing else?BEN : Fingers.C R AIG : Span.D A N I E L L E  : Nalking.BEN : Paces
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T E A C H E R  : Tha t ' s  the word. I'a g o ing to ask s o a e o n e  to pace for us (pause). Ben, you pa c e  outside, u se the edge of the drawers.Find how aa n y  p a ces long the cu p b o a r d  is.Les s o n  8
During the observat i ons  a range of count ing exper iences were o f f e r e d  
to the c h i l d r e n  (Table  1 -H) .
T a b l e  1-H (Counting t a s k s  observed)
L E S S O N R A N G E TYPE A P P A R A T U S A C T I V I T Y3 1-5 Cardinal Unifix c u bes C o u n t i n g  c u bes (Show ne).1-5 Ordinal Unifix towers O r d e r i n g  towers.1-53-4 Cardinal Nuaber facts P l a s t i c  obj e c t s Re c o g n i s i n g  the nuaber in a g r oup (How aany?). R e c a l l i n g  r h y a e s  and facts c o n t a i n i n g  ‘t h r e e n e s s ’ and 'fourness'.
4 8 Co u n t i n g O c t a g o n C o u n t i n g  the s i des of an octagon.1-7 Cardinal Shap e s Co u n t i n g  sha p e s  (How aany?).1-7 Ordinal Sha p e s D i s c u s s i n g  p o s i t i o n  of s h a p e s  p l a c e d  in a line.1-7 Ordinal C h i l d r e n D i s c u s s i n g  p o s i t i o n  of c h i l d r e n  o r d e r e d  to size
5 6 C o n s e r v a t i o n Butter beans H a k i n g  several pa t t e r n s  wi t h  six beans.6 P a r t i t i o n i n g Butt e r  b e ans P a r t i t i o n i n g  six b e a n s  into tw o  sets.66 R e c o r d i n g  Nuaber t r ios P e n c i l s R e c o r d i n g  p a r t i t i o n s  of six. R e c o r d i n g  th e  four a d d i t i o n s  to six, n o  r e v e r s a l s  allowed.
6 1-9 Ordinal C h i l d r e n O r d e r i n g  of c h i l d r e n  round a table.5 Cardinal P i c t u r e s C o u n t i n g  p i c t u r e s  (How aany?).1-5 Ordinal Pi c t u r e s O r d e r i n g  p i c t u r e s  to size.
7 1-10 Cardinal P i c t u r e s C o u n t i n g  p i c t u r e s  (How aany?).1-10 Nuaer a l s Pi c t u r e s  and n u a e r a l s H a t c h i n g  q u a n t i t i e s  to nuaerals.1-10 Ordinal P i c t u r e s O r d e r i n g  quantities.0-10 W r iting n u a e r a l s  C r a y o n s Tra c i n g  and w r i t i n g  nuaerals.
8 1-8 Hea s u r e Ch i l d r e n C o u n t i n g  ’how many' body units.
9 1-10 Co u n t i n g  on Colo u r  track C o u n t i n g  'How aany' fr o m  x to y on tracks and lines.1-10 Co u n t i n g  back S h a p e  track Co u n t i n g  on y froa x.1-10 A d d ition Nua b e r  line Addi n g  on a nuab e r  line.
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Ms H used a c a r d i n a l - c o u n t  a c t i v i t y  in Lesson 3 wi th a group of 
f our t een  c h i l d r e n .  The group included a l l  the t a r g e t  c h i l d r e n .  She 
held up to f i v e  o b j ec t s  in her hand and asked "How many have I ? " .
The c h i l d r e n  c a l l e d  out answers in unison.  Three t r ays  of U n i f i x  
cubes were placed in f r o n t  of c h i l d r en  and they were t o l d  to take one 
blue cube,  two ye l l ow cubes,  t h r ee  brown cubes and four  green cubes.  
This the c h i l d r e n  did wi th some help from the teacher  and t h e i r  peers .
She asked who had placed t h e i r  cubes in steps whereupon those who had 
t h e i r  cubes in ' s i n g l e s '  qu i ck l y  f as t ened them t o g e t h e r .  Nathan was 
asked to count h is  cubes because he had towers of 1 , 2 , 2 , 3  i ns t ead  of  
the r equ i r ed  1 , 2 , 3 , 4 .  He counted the towers as 1 , 2 , 3 , 4  but d i d n ' t  
r e a l i s e  t h a t  h is  t h i r d  tower should conta i n  t hr ee  cubes and h i s  fouth  
tower f o u r .  The i n c o r r e c t  number of cubes in h is  t h i r d  tower was 
pointed out  to him by the t e a c he r .  He cor r ec t ed  both his  t h i r d  and 
f o u r t h  towers.  The c h i l d r e n  were t o l d  to count  and po i n t  to zero ,  
one, two,  t h r e e  and four  which they did by touching t h e i r  towers.  
F i f t e e n  p l a s t i c  o b j ec t s  were then placed in f r o n t  of c h i l d r e n ,  one 
b o t t l e ,  two s c i s s o r s ,  t hr ee  e l ephant s ,  f our  ships and f i v e  p l a n t  pots .
The c h i l d r e n  were t o l d  to po i n t  to what t h e r e  was only one o f ,  two 
o f ,  t h r e e  of and four  o f .  They then had to count how many were l e f t .  
Ms H a lso used the method of c o ncen t r a t i ng  upon a s p e c i f i c  number and 
f i n d i n g  out severa l  f a c t s  about t h a t  number.
T EACHER : W e're th i n k i n g  about t h ree and four. What sto r i e s  do we know about t h e s e  n u a b e r s ?CH ILD : T h r e e  Pigs.CHILD : Three Bears.TEA C H E R  : What about a i ce?C H I L D R E N  : T hree Blind Hice.The c h i l d r e n  then sang an acti o n  v e r s i o n  of 'Three Blind Mice'.TE A C H E R  : What other thi n g s  have t h r e e  s o m e t h i n g s ?JE S S I C A  : Tria n g l e s  have t h ree sides and sto o l s  can have three legs.TE ACHER : L e t ’s think about four. What has four of s o m e t h i n g s ?
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Several a n s w e r s  w e r e  cal l e d  which included, table, cats, dogs and p r a m  wheels. The c h i l d r e n  weregiven two books, one in the shape of a three with t h ree p a ges and the other in the s h a p e  of a fourwith four pages. They w e r e  told to draw p i c t u r e s  of t h r e e  things on a page or four things on apage, this to be d o n e  after playtime.Les s o n  3
T E A C H E R  : How many sha p e s ?U N I S O N  : Seven.T E ACHER : What is the new number we have been l o oking at this w e ek?U N I S O N  : Seven L e s s o n  4
In Lesson 4 Ms H went on to develop ideas of o r d i n a l i t y  based upon the  
number seven which was the focus of t h e i r  number work f o r  t h a t  lesson.
The o r d i n a l  aspect  was i n i t i a l l y  in t roduced through looking at  the  
r e l a t i v e  p os i t i on s  of shapes placed in a l i n e .  Seven shapes which 
d i f f e r e d  e i t h e r  by colour  or shape were placed in a s t r a i g h t  l i n e  
between the teacher  and the c h i l d r e n .  Ms H pointed to her l e f t  hand 
shape and s t a t ed  t h a t  t h i s  was the s t a r t .  I t  was to the r i g h t  s i de  of 
the c h i l d r e n  who were a l l  f ac i ng  her .  This r e s u l t e d  in a l i t t l e  
confusion f o r  some of the c h i l d r e n  who were used to l e f t - r i g h t  
posi t i  oni ng.
T E A C H E R  : Which is firs t ?No answer, so the t eacher po i n t e d  and re p e a t e d  the question.T E A C H E R  : Which is fir s t ?BEN : T r i angleTE A C H E R  : Which t r i a n g l e ?U N I S O N  : The y e l l o w  one.TEA C H E R  : W h ich is last? (Pointing to the last shape).U N I S O N  : Square.TEA C H E R  : This o n e ?  (Pointing to the blue square).U N I S O N  : No, this on e  (Many c h i l d r e n  pointed).C H ILD : The green one.T E A C H E R  : W h ich is the m i d d l e  one?UNI S O N  : Octo, o c t o  (The c h i ldren strug g l e d  to r e m e m b e r  the word).J E S S I C A  : Octopus.TE A C H E R  : Nearly, it's octagon. Sarah, show me th e  second.Sarah p o i n t e d  to the sixth w hich wa s  t h e  second looked at f r o m  left to right.T E A C H E R  : Show me sec o n d  on our line.The te a c h e r  went along the line of shapes touch i n g  and nami n g  t h e m  o r d i n a l l y  fr o m  f i rst to seventh.
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T E ACHER : Ben, stand b e h i n d  the y e l l o w  triangle. M i chelle, stand behind the o r a n g e  circle.Danielle, s t and behind th e  last one. Craig, stand b e h i n d  the f o u r t h  one.All t h e s e  c o m m a n d s  were fo l l o w e d  c o r r e c t l y  with some help fr o m  o t her children.TEA C H E R  : Lyndsay, stand by the fifth one.Lyn d s a y  s t o o d  by the third.T EACHER : If we start from Ben s he's t h ird but if we start from D a n i e l l e  s h e ’s fifth.Start f r o m  Ben.Lyn d s a y  looked, saw w h e r e  the t e a c h e r  w as po i n t i n g  and moved there.T E A C H E R  : W h a t ' s  l e ft? What p o s i t i o n ?JES S I C A  : Third (She went and stood there).T E A C H E R  : On e  e m p t y  position. What is it?DA N I E L L E  : S i xth (Sarah went and stood there).T E A C H E R  : Brett, I want you to r e p l a c e  the third. (He did so)TEACHER : R e p l a c e  the mid d l e  one. J e s s i c a  c h anged with Craig.T E A C H E R  : Craig, r e p l a c e  the pers o n  behind the red triangle, tell me their position.He didn't answer but moved to t he red triangle.T E A C H E R  : Sixth is the same. Sarah, r e p l a c e  the y e l l o w  t r i a n g l e  and tell me the position.Sarah said n o thing but went to the y e l l o w  t r i a n g l e  and moved Ben.L e s s o n  4
From consi der i ng  o r d i n a l  l a b e l l i n g  according to p o s i t i o n  she moved on 
to o r d i n a l i t y  through r e l a t i v e  s i z e .
TEA C H E R  : Ben, find the sm a l l e s t  c hild and put t h e m  first.He c o r r e c t l y  s e l e c t e d  B r ett and m o ved him to the side of the carpet.TEACHER : Now put the other c h i l d r e n  in order.He c o r r e c t l y  placed S a rah and L y n d s a y  then po n d e r e d  b e c a u s e  all the rest w e r e  v e r y  c l o s e  in height, except Michelle, who w as th e  tallest. He moved s o m e  c h i l d r e n  around, cha n g e d  his mind, r e a r r a n g e d  them, pla c e d  M i c h e l l e  fourth, seemed c o n f u s e d  and s t ood back.TEACHER : Look at the line. It should be a smooth line and it sho u l d  go up nicely.Ben n o d d e d  and c o r r e c t l y  arran g e d  the ch i l d r e n  except for Michelle. The t e a c h e r  i n t e r v e n e d  and p laced M i c h e l l e  correctly.L esson 4
O r d i n a l i t y  was considered f u r t h e r  in subsequent  lessons (Table  1 - H ) .
Ms H a lso used the ' focus i ng  upon a number'  t echnique to develop  
count ing s k i l l s ,  c a r d i n a l i t y ,  c o n s e r v a t i o n , p a r t i t i o n i n g ,  op e r a t i o n s  
and r e l a t i o n s h i p s .  She would i n t roduce  a l l  these ideas w i t h i n  one 
a c t i v i t y .  During Lesson 5 she based her mathemat ics around a bag of  
b ut t e r  beans.  The c h i l d r e n  had sheets of paper on which were drawn 
c i r c l e s  to act  as set  enclosures.  There was some t a l k  about  b u t t e r
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T E A C H E R  : What is our new num b e r ?U N I S O N  : Six.Ms H plac e d  a pile of b e a n s  in c e n t r e  of table.T E A C H E R  : Who will be f i r s t  to h a v e  just six in their hand?The c h i l d r e n  c o unted out b e a n s  and held them.T E A C H E R  : Put them in f r ont of yo u  and count.Two c h i l d r e n  had i n c o r r e c t  q u antities, the t e acher co u n t e d  with th e m  and c o r r e c t e d  the error.Each c hild was then g i v e n  one of the set enclosures.TEA C H E R  : S h ake the b e a n s  in your hand and drop them on your paper. Look at t h e  patterns.Do you n o t i c e  a n y t h i n g  d i f f e r e n t  about t h em?Several ch i l d r e n  said that some w e r e  t o g e t h e r  and some apart.T E A C H E R  : Pick them up and try again The ch i l d r e n  d r opped the b e a n s  again.T E A C H E R  : Y o u r s  is d i f f e r e n t  this time (To Ben). Ho w  many ha v e  you got?BEN : Six.T h ree ch i l d r e n  were asked in turn h ow m a n y  they had. Each child c o u n t e d  a l oud and stat e d  six.Ms H dr e w  a s t r a i g h t  line a c r o s s  each c h i l d ' s  set enclosure.T E ACHER : Look at what I've d o n e  to your sets. 6et the b e ans in your hand.W e 're g o ing to see what h a p p e n s  when you drop them.The c h i l d r e n  d r opped t he beans.T E A C H E R  : How many h e r e ?  (To Ben, p o i n t i n g  at th e  beans) and h e r e ?  (pointing). A l t o g e t h e r ?BE N  : I've five h e r e  and one h e r e  (He c o u n t e d  all to find six).M I C H E L L E  : I've got t h r e e  and three, that makes six.The c h i l d r e n  dr o p p e d  the b e ans again.T E ACHER : What h a v e  yo u  got now? Has the p a ttern ch a n g e d ?B R ETT : I've got a f i v e  and a on e  this time.TEA C H E R  : Linzi, c o unt for me.Linzi c o unted three then t h ree then six.M I C H E L L E  : I've got f i v e  and one.T E A C H E R  : What m akes six then?M I C H E L L E  : Butterbeans.T E ACHER : See how many ways, by moving the beans, you can make six.T he c h i l d r e n  did this and were p r o m p t e d  to find d i f f e r e n t  w a y s  of mak i n g  six. Sh e  asked q u e s t i o n sre l a t e d  to how many in each p a r t i t i o n  and h ow m a n y  altogether. S he then w r o t e  on a l arge s heet ofpaper:
6 , 0  — ? 62.4 - >  61.5 — » 6 3, 3  — ^ 6T E A C H E R  : Have we got y o u r s ?  (To Michelle).M I C H E L L E  : It's five and oneT EA C H E R  : It's v e r y  like one and five. Look nought and six is like six and nought.Les s o n  5
Occas i ona l l y  the c h i l d r e n  would work in smal l  groups of t wo ' s  and 
t h r e e ' s  l ooking at  a s i m i l a r  aspect  of number but using d i f f e r e n t  
m a t e r i a l s .  In Lesson 7 the t a r g e t  c h i l d r e n  were i nvolved in 
c a r d i n a l i t y  and as s o c i a t i n g  a q u a n t i t y  to a numeral  or number word.
PAGE 155
Three c h i l d r e n  were on the carpet  each wi th a j i gsaw problem.  The 
j i gsaws comprised of t h r ee  p i eces ,  two pieces showing the same 
q u a n t i t y  and the t h i r d  p iece showing e i t h e r  the numeral  or the word.  
The completed j i gsaw showed two sets  of ob j ec t s  wi th the matching  
' name' .  Three other  c h i l d r e n  were on a t a b l e  wi th a ' matching equal  
groups'  a c t i v i t y ,  they had p i c t u r e  cards showing number groups from 
one to ten and had to make sets  of cards which showed the same 
q u a n t i t y .  Two c h i l d r e n  were matching q u a n t i t i e s  to symbols using  
t wo- p i ece  umbre l l a  j i gsaws .  The q u a n t i t y  was on the canopy in the  
form of dots and the numeral  was on the handle.  The group of c h i l d r e n  
who sor ted p i c t u r e  cards counted the number of ' sp o t s '  on each card 
they picked up and t r i e d  to p lace i t  on another  card which showed the  
same amount.  They were a t t empt i ng  to make ten p i l e s ,  one f o r  each 
c a r d i na l  number. There were p i l e s  of cards in random order  in f r o n t  of  
them showing s i x ,  seven,  f i v e  and f our  spots at  which po i n t  they l o s t  
t r ack  of which p i l e  was which.  They f r e q u e n t l y  counted’ the spots on 
the top cards of the p i l e s  bef ore  p l ac i ng  another  card on i t .  Ms H 
suggested t h a t  they place a U n i f i x  number cap on each p i l e  to t e l l  
them which was which.
When teaching numeral  f ormat i on she would give  the c h i l d r e n  p r a c t i c e  
in both t r a c i n g  and copying the symbols.  At the end of Lesson 7 she 
gave the c h i l d r e n  'Number Books'  which had r u l ed  l i n e s  across the  
page:
Li n e  1 showed th e  n u a b e r s  0-10 for reference.L i n e  2 showed dotted n u a b e r s  0-10 for tracing.Line 3 showed p a r t i a l l y  drawn n u a b e r s  0- 1 0  for coapletion.Lines 4 and 5 were blank for c opying the nu a e r a l s  0-10.
Ms H s t a t ed  t h a t  t h i s  type of a c t i v i t y  "occupied" some c h i l d r e n  which 
then al lowed her the o pp o r t u n i t y  of working u n i n t e r r u p t ed  wi th  a c h i l d
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o r  w i t h  a n o t h e r  g r o u p .
Ms H l i k e d  to use s t r i p s  of card on which were shapes,  co lours  or 
numerals.  The c h i l d r e n  would then count  forward and backwards along 
these s t r i p s .  During Lesson 8 she used a l l  t h r e e  types wi th the  
chi  1d r e n .
The ch i l d r e n  were sat r o u n d  a t a b l e  with the teacher who had a long card strip s howing ten shapes:circle, hexagon, r e c t angle, triangle, oval, square, p e ntagon, seai-c i r c l e ,  d i a m o n d  andparallelograia. The d i a m o n d  was a r o t a t e d  square.
T E A C H E R  : Lyndsay, w h a t  s h a p e ?  (pointing)L Y N D S A Y  : Zero.TE A C H E R  : Yes, but th i s  is a circle. Ben, th i s  s h a p e ?  (pointing to the hexagon).Ben c o u n t e d  the s i des by touching, lost his p l a c e  so the t e a c h e r  hel p e d  his. T h e y  c o u n t e d  to six.BEN : Octagon.T E A C H E R  : No, its a hexagon. M i c h e l l e ?  (pointing to the r e ctangle).MICHELLE: Rectangle.TEA C H E R  : L i n z i ?  (Pointing to the triangle. Ben i n terrupted).BE N  : Triangle. It's got t h r e e  sides.The te a c h e r  then soved along the other shapes in turn nasing thea.TE A C H E R  : Ben, h ow a a n y  jumps froa th e  r e c t a n g l e  to the s e a i - c i r c l e ?He placed his finger on th e  r e c t a n g l e  and c o u n t e d  on to the seai-circle.BEN : Five jumps.TEA C H E R  : Craig, ho w  a a n y  juaps f r o a  the he x a g o n  to the d i a m o n d ?  (He counted on).C R A I G  : Seven.TEA C H E R  : What did he do?LINZI : He juaped.T E ACHER : He cou n t e d  on.
Ms H br o u g h t  out a sim i l a r  strip s h owing nine colours: red, blue, green, yellow, purple, brown, orange, pink, and grey.T E ACHER : Ho w  aany from b l u e  to p i n k ?  Sarah aoved six juaps with her finger.T E A C H E R  : He c o unted on six.Less o n  9
The c h i l d r e n  were then placed i n t o  two groups.  Some smal l  workcards  
were removed from a pocket  at  the back of the shape and colour  s t r i p s .  
The cards showed statements wi th missing numbers:
T h ere are __ jumps from s q u a r e  to triangle.There are __ jumps fr o m  red to grey.
Some of the jumps were from l e f t  to r i g h t ,  ot hers  were from r i g h t  to  
l e f t .  The c h i l d r en  took turns to answer each card wi th the r e s t  of
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the group l ooking on. The teacher  helped i n d i v i d u a l  c h i l d r e n  by 
making them put t h e i r  - f inger on the f i r s t  shape,  or co l o u r ,  and then 
"jumping along" to the r eq u i r ed  shape,  or co l o u r ,  count ing the jumps.  
She placed a number l i n e  on the t a b l e  showing the numerals one to t en .
The p o i n t s  were numbered not the spaces.  She gave the c h i l d r e n  
d up l i ca t ed  sheets on which were l i n e s  of  dots e q u a l l y  spaced.  Above 
each l i n e  of dots was a sentence:
C o unt in 1 's Count in 2's Count in 3's Count in l's and 2's Count in 2's and 3's
The c h i l d r e n  were i n s t r u c t e d  to make "jump p a t t e r n s "  along the l i n e s .
TEACHER : Go along the dots in ones. One, one, one, one.
She completed one line by joining each dot.
TEACHER :The next one is a bit trickier. It is in two's.
Lesson 9
The c h i l d r e n  began the t ask .  The p a t t e r n  of "one' s"  were completed  
s a t i s f a c t o r i l y  al though " t wo' s"  caused some j o i n i n g  up problems f o r  
D a n i e l l e ,  Ben, Craig and another  c h i l d  so the t eacher  helped them.
Four p l a s t i c  number l i n e s  were placed on the t a b l e  which had the  
numerals one to ten w r i t t e n  on them. There were no d i v i s i o n s  or 
markings on the s t r i p s ,  j u s t  numerals.  The c h i l d r e n  were t o l d  to work 
in pa i rs  around a s t r i p .
T E A C H E R  : F i rst p a r t n e r s  t o uch two. C o unt on five. W h e r e  are you?UNISON : Seven.TE A C H E R  : Yes, two and f i v e  m a k e s  seven. Other partner, finger on three, count on six.W h e r e  are you?U NI S O N  : Nine.T E A C H E R  : So t h r e e  and six are nineOne child ma d e  an error, she had c o u n t e d  t he first number. Th e  t e acher showed her how to c o u n t  on from the f i r s t  number.T E A C H E R  : Wha t ' s  t h ree and three.BEN : Six. (Answered wit h o u t  counting).
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T E A C H E R  : Put fin g e r s  on two, count on eight. All do it (Pause for c h i ldren to finish).T E ACHER : Wha t ' s  two and e i g h t ?U N I S O N  : Ten. L e s s o n  9
Although the t eacher  had not given the c h i l d r e n  exper i ence  of count ing  
"sounds" apar t  from one mistake by Nathan a l l  the t a r g e t  c h i l d r e n  were 
e r r o r  f r e e  (Table 2 - H ) .
T a ble 2- H  (Test Results: Co u n t i n g  n u a b e r s  to ten)
NAME M O V E  F I XED V I S U A L  A U R A L  M A T C H I N G
4 9 7 2 10 6 5 3 7 9 8 3 8 5 10 4 7
L Y NDSAY E Ex E I E E E I E E E T Tx
D A N I E L L E M M M T T T E I Ex Ex E I E
JOA N N E T Tx Tx I Tx Tx Ex I E E Ex P P
BEN I M T I T T P I P E E I T
N ATH A N P Px E I T T Ix I Ex Ex Ex x I T
C RAIG M M N I Tx T E I P P P I T
1. The count i n g  test included:M O V E  - count i n g  a o v e a b l e  obj e c t sF I XED - co u n t i n g  i m m o v e a b l e  o b j e c t s  which could be tou c h e dV I S U A L  - co u n t i n g  i n a o v e a b l e  o b jects w h ich c o uld not be touchedA U RAL - count i n g  sounds M A T C H I N G  - aatching of a numeral to a quantity.
2. An error is signi f i e d  by x
3. 1= Immed i a t e  r e s p o n s e  M= Th e  itea was aovedT= The itea was tou c h e d  P= Th e  itea was p o inted atE = Eye or head isoveaent
4. N u a b e r s  at the top of the c o l u m n s  show the a p p r o p r i a t e  r e s p o n s e
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MATERIALS AND A C T I V I T I E S  PREPARED FOR IN SET
The m a t e r i a l s  and a c t i v i t i e s  which were prepared -for each i n d i v i d u a l  
t eacher  -formed a ' count ing package ' .  Each count ing package had two 
c l e a r l y  def i ned aims; to develop the range of count ing exper i ences  
a l r eady  on o f f e r  to the c h i l d r e n  w i t h i n  the classrooms and to address  
the o r g a n i s a t i o n a l  demands and c o n s t r a i n t s  placed upon the t e a c he r .
The a c t i v i t i e s  were designed to s p e c i f i c a l l y  take  on board some of the  
problems found when c h i l d r e n  work i n d i v i d u a l l y ,  as a group or as a 
cl  ass .
The t e c h n i ca l  d e t a i l s  and r e f e r en ce s  to the m a t e r i a l s  used can be 
found in Appendices 8 and 9.
D e s i - s t i  ck
The D e s i - s t i c k  can be used wi th a c l a s s ,  a group,  or wi th i n d i v i d u a l  
c h i l d r e n .  I t  i s  designed to a l low c h i l d r e n  the opp o r t u n i t y  to:
a) sequence the number words.
b) count forwards and backwards.
c) recognise  the r e l a t i v e  p o s i t i o n s  of one number to another  wi t hout  
r e f e r e n c e  to numeral  or q u a n t i t y .
d) es t i ma t e  a number's p o s i t i o n  r e l a t i v e  to ot her  numbers in the  
sequence.
e) count on and back from numbers other  than one.
f )  r ecognise  the sequences of decades.
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g) r e a l i s e  numbers form a cont inuum,  wi th numbers e x i s t i n g  between 
numbers.
The s t i c k  i s  in essence used as a v e r s a t i l e  unnumbered number l i n e .
The s t i c k  i s  held h o r i z o n t a l l y  wi th the a l t e r n a t e  painted sec t i ons  
f ac i ng  the c h i l d r e n .  One end of the s t i c k  i s  given a number name 
( e . g .  z e r o ) .  Ch i l dren  count on from t h a t  number name as the t eacher  
moves her f i n g e r  along the s t i c k  touching the d i v i s i o n s  between the  
colours  u n t i l  she reaches the other  end. This g ives each d i v i s i o n  
mark and each end a number name. Ch i l d ren  count forwards and 
backwards through a number sequence in t ime to the teacher  moving her  
f i n g e r  from d i v i s i o n  to d i v i s i o n .  The s t i c k  i s  a lso held v e r t i c a l l y  
to a l low c h i l d r e n  the o p por t u n i t y  of count ing ' v e r t i c a l l y '  as wel l  as 
' h o r i z o n t a l l y ' .
Random d i v i s i o n  marks are then touched and the c h i l d r e n  s t a t e  which 
' number'  goes t h e r e .  Responses e v e n t u a l l y  become very r a p i d .  Eye 
movements suggest  t h a t  c h i l d r en  are using e i t h e r  end of the s t i c k  as 
r e f e r e n c e  p o i n t s .
The blank s ide of the s t i c k  i s  eventual  1y shown ‘ to the c h i l d r e n .  The 
ends are given a p p r o p r i a t e  number names and a f i n g e r  placed at  va r i ous  
p o s i t i o n s  on the s t i c k  f o r  the c h i l d r e n  to es t i mat e  which number goes 
t h e r e .  The r e l a t i v e  p o s i t i o n  of the numbers at  each end of the s t i c k  
i s  changed to a l l ow c h i l d r e n  the o p por t u n i t y  of count ing from l e f t  to  
r i g h t  or from r i g h t  to l e f t .
I nstead of moving along the d i v i s i o n s  in "ones",  "tens" can be used
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to bu i l d  up the order  of decades.  I n t e r me d i a t e  poi nts  are touched 
showing the p o s i t i o n  of " f i v e s " .
One end i s  given any a p p r op r i a t e  number ( e . g .  34) and c h i l d r e n  count
e i t h e r  forward or backward from t h i s  number to a r r i v e  at  a decade 
above or below i t .  This a l l ows exper ience of count ing on and back 
from numbers other  than one.
The s t i c k  i s  a l so used to count  on and back in " t wo ' s" .
Holdino Numbers
The a c t i v i t i e s  are designed to i n vo l ve  as many c h i l d r e n  as p o s s i b l e  in 
a group or c l ass a c t i v i t y .  Those p u p i l s  holding number cards are  
c a l l e d  NUMBER CHILDREN and those not holding numbers ( they are u s u a l l y  
s i t t i n g  on a c a r pe t )  are c a l l e d  MAT CHILDREN. The a c t i v i t i e s  i nv o l v e  
pu p i l s  in changing places wi th each o t h er ;  mat c h i l d r e n  wi th  number 
c h i l d r e n  and number c h i l d r e n  wi th pup i l s  holding d i f f e r e n t  numbers.
The a c t i v i t i e s  engender a f e e l i n g  of " t ak i ng  p a r t "  in the a c t i v i t y  and 
o f f e r  the op p o r t u n i t y  f o r  pupi l  to pupi l  help and advice .
This "changing places wi th"  a c t i v i t y  develops severa l  aspects of
count i  ng:
a) Numeral r e c o g n i t i o n ,  ( e . g .  Change places wi th number f o u r .  Change
places wi th number t e n ) .
b) P o s i t i o n a l  count ing,  ( e . g .  Change p laces wi th a number next  to
t h r e e .  Change places wi th a number between one and f o u r ) .
c) C a r d i n a l i t y .  ( e . g .  Change places wi th a number more than f o u r .
Change places wi th a number l ess than f i v e ) .
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d) O r d i n a l i t y .  ( e . g .  Change p laces wi th the f i f t h  number.
Change places wi th the l a s t  number) .
The range and choice of language c r i t e r i a  used in any one teaching  
session changes as the c h i l d r e n  progress and develop in t h e i r  other  
number a c t i v i t i e s .  D i s t i n c t i o n s  are made between p o s i t i o n a l ,  c a r d i na l  
and o r d i na l  language s i t u a t i o n s .
Some f u r t h e r  a c t i v i t i e s  i nv o l v i n g  the Holding Numbers are:
e) Number c h i l d r e n  are moved out of o r der .  Mat c h i l d r e n  have to put  
them back in order  by verbal  i n s t r u c t i o n .
f )  Number c h i l d r en  stand in o r der ,  some wi th t h e i r  backs to the mat
c h i l d r e n  so t h a t  t h e i r  numbers can not be seen.  The mat c h i l d r e n
have to s t a t e  the ' h i dden '  numbers.
Ch i l d ren  are a c t u a l l y  holding the numbers and p h y s i c a l l y  moving i n t o  
p o s i t i o n ,  r e l a t i v e  to other  numbers,  to form a number sequence.  The 
c h i l d r e n  are handl ing an ACTIVE NUMBER LINE because the numbers can be 
moved, removed and rear ranged.
Walking Numbers
Walking Numbers are designed as a group a c t i v i t y  where c h i l d r e n  walk 
forwards and backwards along a number t r a c k .  Al though the number 
t r ack  i s  STATIC in t h a t  the numbers on i t  cannot  be moved, the  
c h i l d r e n  are ACTIVE in t ha t  they walk and jump along the t r a c k .
Walking Numbers are used to develop:
a) numeral  r e c o g n i t i o n .
b) p o s i t i o n a l  language of number.
c) count ing forwards and backwards.
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d) count ing on from numbers other  than one.
e) count ing back from numbers other  than one.
f )  count ing on (and back) a number x.
g) count ing on (and back) t o . a  number x.
The a c t i v i t i e s  i nv o l v e  the c h i l d r e n  in:
a) s t a r t i n g  at  one and moving to a nominated numeral  s t a t i n g  a l l  the  
numerals walked on.
b) s t a r t i n g  at  a nominated numeral  and moving backwards to "one"
s t a t i n g  a l l  the numerals walked on.
c) s t a r t i n g  at  a nominated numeral  and moving forwards (or  backwards)
to another  nominated numeral  count ing the steps (or jumps) taken.
d) s t a r t i n g  at  a nominated numeral  and moving forwards (or backwards)
a given number of s t eps ,  s t a t i n g  the numeral  f i n a l l y  landed upon.
Floor  Numbers and Act ion Cards
This a c t i v i t y  i s  designed f o r  a group of c h i l d r e n  to work 
c o - o p e r a t i v e l y .  Some of the Act ion Cards can only be placed on one 
a p p r o p r i a t e  Floor  Number w h i l s t  o t hers  can be placed on one of severa l  
numbers. This suggests to the c h i l d r e n  t h a t  t h e r e  i s  not always one 
' c o r r e c t  answer'  to quest i ons ,  sometimes t he r e  i s  a degree of choice.  
The choice permi ts  d iscussion among the c h i l d r e n  bef ore  the Act ion  
Card i s  a c t u a l l y  placed.
The Act ion Cards are used to develop:
a) p o s i t i o n a l  count ing.
b) c a r d i n a l i t y .
c) o r d i n a l i t y .
e) numeral  r e c o g n i t i o n .
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f )  nu m be r  word  r e c o g n i t i o n .
g )  n u m b e r  f a c t s .
S o m e  e x a m p l e s  o f  A c t i o n  C a r d s  a r e :
A nua b e r  b e t w e e n  2 and 7 The num b e r  befo r e  6* * * fA nuaber acre than two The seco n d  number The last nuaber SixAn even nuaber N uab e r  of legs on a dog
I n i t i a l l y  c h i l d r e n  are i nvol ved wi th one type of Act ion Card dea l i ng  
wi th one aspect  of count ing at  a t i me,  such as p o s i t i o n a l  language.  
Ev e n t u a l l y  combinat ions of cards dea l i ng  wi th severa l  aspects of  
count ing are used.  Some t eachers  extend t h e i r  Act ion Cards to i nc l ude  
opera t i ons  and r e l a t i o n s h i p s .  At the complet ion of the a c t i v i t y  
severa l  Act ion Cards are on each Floor  Number. Each number i s  then 
taken in t urn  and the Act ion cards which are on i t  summarised to g ive  
severa l  pieces of i n f o r mat i on  about the number e . g .
Five is a nua b e r  b etween t h ree and six.F i v e  is an odd nuaber.F i v e  is one a c r e  than four.
The a c t i v i t y  i s  designed to o f f e r  c h i l d r e n  the o p por t un i t y  to t a l k  
about numbers and to r e a l i s e  numbers have many ' p r o p e r t i e s ' .
Washing Line Numbers
Washing Lines wi th pegs at t ached e n t a i l  c h i l d r e n  in f i n d i n g  "a home" 
f o r  card numerals.  They have to c l i p  the numeral  onto an a p p r o p r i a t e  
peg. Because p o s i t i o n s  are f i x e d  on the washing l i n e ,  c h i l d r e n  tend  
to use a count forward and back s t r a t e g y ,  f r e q u e n t l y  count ing on (or
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back) -from a number a l r eady  in p o s i t i o n  on the l i n e .  The c h i l d r e n  are  
i nvolved in using an ACTIVE number l i n e .  The range of numbers which 
can be used on the l i n e  i s  d i s c r e t i o n a r y .
The a c t i v i t i e s  al lowed the c h i l d r e n  exper i ence  of :
a) p o s i t i o n a l  count ing.
b) numeral  r e c o g n i t i o n .
c) sequencing.
d) number f a c t s .
e) count ing forwards and backwards.
Chi l dren are i nvol ved in:
a) hanging numbers in order  (ascending and descending) .
b) r e mov i ng / r e p l a c i ng  nominated numbers.
c) r e mo v i n g / r ep l ac i ng  numbers ' between'  nominated numbers.
d) r e mo v i ng / r e p l a c i ng  odd (or even) numbers.
Washing Lines which do not have pegs a t tached enable the c h i l d r e n  to  
use a d i f f e r e n t  range of s k i l l s  in p l ac i ng  (or removing)  the number 
cards.  Because t he r e  are no pegs a l r e a d y  in p o s i t i o n  on the l i n e  i t  
tends to p l ay  down a count s t r a t e g y .  I nstead c h i l d r en  focus on the  
p os i t i o n  the numbers should occupy.  They s l i d e  the numbers along the
l i n e  to make room f o r  t h e i r  number or l eave room on the l i n e  f o r  o ther
numbers to be p l aced.  I t  a lso h i g h l i g h t s  the f a c t  t h a t  numbers are  
par t  of a cont inuum.
Flap Jacks
A Flap Jack has to be fo lded in var i ous  ways in order  to show 
d i f f e r e n t  q u a n t i t i e s  to the c h i l d r e n .  The a c t i v i t i e s  a l l ow c h i l d r e n
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the o p por t un i t y  to:
a) s u b i t i z e .
b) count .
c) conserve number.
d) count on.
e) r e c a l l  number combinat ions.
f )  be i nvolved in c a r d i na l  oper a t i o ns .
E i t he r  the t eacher  shows the c h i l d r e n  a Flap Jack and asks them 
quest ions or each c h i l d  has a Flap Jack and responds to the quest ions  
asked.
Teacher wi th Flap Jack a c t i v i t i e s  i nc l ude :
a) Folding a Flap Jack in var i ous  ways and asking the quest ion "How 
many p i c t u r e s  can you see?"
b) Folding a Flap Jack in var i ous  ways and asking the quest ion "How 
many p i c t u r e s  are ' h idden ' ?"
Chi ldren wi th Flap Jack a c t i v i t i e s  i nc l ude:
a) Asking the c h i l d r e n  to show nominated q u a n t i t i e s .
b) Matching the q u a n t i t y  shown by the t ea c h e r .
c) Showing more ( l ess )  than t h a t  shown by the t eacher .
d) Chi l dren working in p a i r s  and showing a nominated t o t a l .
Numeral Cards
Each c h i l d  has a set  of numeral  cards and as a consequence everyone
takes p ar t  in the a c t i v i t i e s  by holding up an a p p r op r i a t e  card in
response to the teacher  quest ions .  I t  helps to remove the h a b i t  of  
" c a l l i n g  out" and the problem of pup i l s  "opt ing out" in ora l  
a c t i v i t i e s .  I t  a l so appears to develop conf idence in c h i l d r e n  who are
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not as dominant as t h e i r  peers.  I t  does not seem as t h r e a t e n i n g  to 
hold up a p iece of card as i t  does to v e r b a l i s e  the answer.  Teacher  
quest ions i n v o l v e  those which have a range of poss i b l e  responses as 
wel l  as those wi th a s i n g l e  answer.
The a c t i v i t i e s  are designed to develop:
a) numeral  r e c o g n i t i o n .
b) order i ng  numerals.
c) p o s i t i o n a l  language.
d) c a r d i na l  language.
Chi l dren begin by ar rang i ng  the numeral  cards in order  in f r o n t  of  
themselves.  They then e i t h e r  hold up a s p e c i f i c  numeral  card to show 
to the t eacher  or they sor t  the  cards according to var i ous  c r i t e r i a .  
The c r i t e r i a  i nc l ude:
a) Showing a nominated numeral  ( e . g .  Show me number s i x ) .
b) Showing a numeral  according to p o s i t i o n a l  c r i t e r i a  ( e . g .  Hold up a 
number between t h r ee  and s i x ) .
c) Showing a numeral  according to c a r d i n a l  c r i t e r i a  ( e . g .  Hold up a 
number which i s  more than t h r e e ) .
d) Sor t i ng  numerals according to t h e i r  f ormat i on  ( e . g .  Sor t  out  
numbers which have s t r a i g h t  l i n e s  in them).
e) Sor t i ng  numerals according to p o s i t i o n a l  c r i t e r i a  ( e . g .  Sort  
numbers which come bef ore  f i v e ) .
f )  Sor t i ng  numerals according to c a r d i n a l  c r i t e r i a  ( e . g .  Sor t  numbers 
which are l ess than f i v e ) .
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King and Queen Problems
King and Queen problems i n v o l v e  c h i l d r e n  in ac t i ng  out word problems  
using stand-up cardboard King and Queen f i g u r e s  wi th a basket  of red 
and green apples ( p l a s t i c  c o u n t er s ) .  The numer ical  r e s u l t s  are of  
secondary importance to the a b i l i t y  of the c h i l d  being able  to  
i n t e r p r e t  the word problem by ac t i ng  out what i s  happening using the  
models.  Some of the problems have a range of poss i b l e  s o l u t i o n s ,  
w h i l s t  o t hers  have but one answer.  I t  i s  i mpor tant  to a l low  
discussion among the c h i l d r e n  as what i s  happening in the problem.  I t  
al lows the t eacher  to observe the count s t r a t e g i e s  employed by the  
ch i l d r e n  in the s o l u t i o n  to the problems.  The d i f f e r e n t  types of word 
problems are ca t egor i sed  in Appendix 9.
SCHOOL BASED INSET
Throughout the research the i n d i v i d u a l  teachers  rece i ved copies of the  
case notes f o r  r e f l e c t i o n  and comment. I t  was the r e s u l t  of t he  case 
notes,  t e s t  r e s u l t s  and discussions wi th the r esear cher  t h a t  helped  
the teachers  and resear cher  decide the most p r o f i t a b l e  form of INSET 
a c t i v i t i e s  and those count ing m a t e r i a l s  which would s u i t  each t eacher s  
p a r t i c u l a r  s i t u a t i o n  and method of t each i ng .
Each t eacher  was i nvol ved in t hree  INSET meet ings e i t h e r  alone wi th  
the resear cher  to discuss the m a t e r i a l s  and a c t i v i t i e s  or wi th a c l ass  
of c h i l d r e n ,  and the r e s e a r ch e r ,  to implement some of the ideas in 
a c t i  on.
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I t  was decided t h a t  t he r e  was a need f o r  c h i l d r e n  to be thoroughly  
f a m i l i a r  wi th the standard number word sequence,  i n i t i a l l y  up to t e n ,  
e v e n t u a l l y  up to twenty .  This would enable c h i l d r e n  to develop a 
general  procedure f o r  producing other  count ing numbers and improve 
e f f i c i e n c y  when count ing o b j e c t s .  I t  was a lso decided to i n t r odu ce  
the numerals e a r l i e r  than some of the t eachers  u s u a l l y  d i d ,  not as a 
r e p r e s e n t a t i o n  of a c a r d i n a l  va l ue ,  but as a r e p r e s e n t a t i o n  of a 
number word. Many of the a c t i v i t i e s  i nvolved c h i l d r e n  in moving 
numerals around and d iscussing the r e l a t i v e  p o s i t i o n s  of numerals in 
sequences.  This form of count ing exper ience was r e f e r r e d  to as 
POSITIONAL COUNTING. Most of the c h i l d r e n ' s  prev ious count ing  
exper iences cent red on count ing d i s c r e t e  i t ems.  In order  to widen 
count ing exper iences a c t i v i t i e s  were designed to i nv o l v e  them in 
count ing on a cont inuum.  The use of zero caused debate wi th  Teacher L 
and Teacher M as to whether to i nc l ude  i t  in the count ing a c t i v i t i e s  
so e a r l y  in the c h i l d ’ s school ing because i t  was not 'a count ing  
number' .  Once c l a r i f i c a t i o n  of the d i f f e r e n c e  between p o s i t i o n a l  
count ing and count ing f o r  c a r d i n a l i t y  was e s t ab l i s h e d  i t  was decided  
to use i t  as the number which 'comes before  one'  when p o s i t i o n a l  
count ing was being developed.  C h i l d r e n ' s  exper ience of number l i n e s  
was to be widened to i n v o l ve  c h i l d r en  in ACTIVE Number L i nes ,  where 
the numbers can be changed and moved around,  and STATIC Number Lines  
where the numbers are w r i t t e n  in a f i x e d  order  and cannot be moved.
INSET wi th Teacher A
In her i n i t i a l  i n t e r v i e w  wi th the r esear cher  Ms A expressed concern 
t h a t  she f e l t  under some pressure from parents because the c h i l d r e n  in
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her c l ass  were not recor d i ng  "sums" e a r l y  in t h e i r  educat ion and t ha t  
t h i s  pressure  caused some c o n s t r a i n t  in the a c t i v i t i e s  she wished to  
under t ake .  I t  was decided to hold a P a r e n t ' s  Af ternoon in the school  
f o r  the parent s  of her present  c l ass of c h i l d r e n  and f o r  parents  who 
would have c h i l d r e n  j o i n i n g  the c l ass  in the near f u t u r e .  The 
af t ernoon was planned by the t eacher  and the resear cher  and was in two 
p a r t s .  Par t  one consisted of the teacher  g i v i ng  a demonst rat ion  
lesson wi th her c h i l d r e n  using HOLDING NUMBERS and FLAP JACKS. Par t  
two cons i s ted of the r esear cher  under tak i ng a d iscussion-workshop wi th  
the pa r en t s .  He used a DESI-STICK and FLAP JACKS to demonstrate a 
range of mathemat ical  exper iences which r e s u l t e d  in no r ecord i ng  but  
l o t s  of wor thwhi l e  ' r e c o g n i s a b l e '  mathemat ics to par ent s .  There 
f o l l owed an open forum to discuss wi th the f o r t y - s i x  par ent s  present  
the issues r a i sed  dur ing the course of the a f t e r n oon .  One of the  
i ssues covered was the type of d iscussion a parent  could under take  
with t h e i r  c h i l d  in order  to develop conversa t i on  r a t h e r  the c h i l d  
simply "answering quest i ons" .  A r e s u l t  of the P a r e n t ' s  Af ternoon was 
goodwi l l  from the parent s  to the teacher  ( the demonst rat ion lesson was 
a great  success f o r  her)  and a t eacher  perce ived l essening of pressure  
to record bef ore  she considered the c h i l d r e n  were ready.
A f t e r  a n a l y s i s  of the observed lessons i t  was thought  a p p r o p r i a t e  to  
f u r t h e r  develop p o s i t i o n a l  count ing s k i l l s  f o r  the c h i l d r e n  wi thout  
n e c e s s a r i l y  i nv o l v i n g  numerals.  Ideas based on the DESI-STICK were 
produced and used wi th the c h i l d r e n .  I t  was a l so  thought  a p p r o p r i a t e  
to t r y  and i nv o l v e  the c h i l d r e n  in a l i t t l e  more d iscussion wi th each 
other  r a t h e r  than always be answering t eacher  quest ions.  The r o l e  of 
the group a c t i v i t i e s  which occurred a f t e r  the c l ass  lesson was also  
discussed along wi th the purpose of c h i l d r e n  handl ing manipul  a t i v e s
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and t e l l i n g  someone what they had done wi th them. I n t e r e s t  was 
expressed in word pr ob l em- so l v i ng  as a p o ss i b l e  v e h i c l e  f o r  a group 
a c t i v i t y  i nv o l v i n g  c h i l d r e n  in d iscussion and handl ing simple  
m a t e r i a l s .  The King and Queen Problems were suggested.
INSET wi th Teacher H
The need to i nvo l ve  a l l  c h i l d r e n  in ora l  a c t i v i t i e s  and not  l e t  the  
more f o r c e f u l  c h i l d r e n  dominate was discussed along wi th the  
importance of removing a n x i e t y  from c h i l d r e n  by always expect ing them 
to produce immediate responses.  The r o l e  of " w a i t - t i m e "  (cf  Rowe 
1973) and of becoming a l i s t e n i n g  t eacher  was a lso r e f e r r e d  t o .  The 
t eacher  commented upon the r e s e a r c h e r ' s  l i s t e n i n g  r o l e  and how much 
c l e a r e r  t h i ngs  seemed once she had been given the o p p o r t un i t y  and 
v e h i c l e  to a r t i c u l a t e  her thoughts .  She considered t h a t  t h i s  might  
also apply to c h i l d r e n .  How c h i l d r e n  develop from knowing the  
standard number word sequence and r ecogni s i ng  numerals to  
understanding the c a r d i na l  va lue  of the numerals was t a l k e d  about  at  
l eng t h .  The d i f f e r e n c e  between p o s i t i o n a l  language and c a r d i n a l  
language was a lso covered in the conver sa t i ons .  The a c t i v i t i e s  which 
were considered a p p r op r i a t e  f o r  engaging a whole group of c h i l d r e n  on 
a count ing a c t i v i t y  were those based on HOLDING NUMBERS and NUMERAL 
CARDS. DESI-STICK and WALKING NUMBERS were a lso suggested because the  
t eacher  wanted exper iences which would improve p o s i t i o n a l  language.
I t  was arranged t h a t  the resear cher  work wi th Ms H and her c l ass  of  
c h i l d r e n  on the suggested a c t i v i t i e s .  ^However,  t h i s  proved to be 
impossible  because she was r e l i e v e d  of her. c l ass  in order  to a l l ow a
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prob a t i on ar y  teacher  who was having d i f f i c u l t i e s  the o p p o r t un i t y  of 
complet ing her p r o b a t i on a r y  year in suppor t i ve  surroundings.  Ms H 
became a temporary supernumerary t eacher  w i t h i n  the school  and became 
headteacher  of the school  s h o r t l y  a f t e r wa r ds .  She undertook the  
suggested a c t i v i t i e s  wi th the t eachers  and c h i l d r e n  in var i ous  c lasses  
through the school .
INSET wi th Teacher L
Ms L discussed her r o l e  in group a c t i v i t i e s  and decided t h a t  she 
should take a s l i g h t l y  l ess d i r ec t ed  p a r t .  She considered t h a t  
i n s t r u c t i o n s  such as "Give me the long rod" r e l i e d  much on memory,  
whereas a l l owi ng  the c h i l d e r n  to sor t  f o r  t h e i r  own chosen c r i t e r i a  
then d iscussing t h a t  c r i t e r i a  wi th the teacher  and the ot her  c h i l d r e n  
in the group might  be a more pr o duc t i ve  use of language.  She was 
aware t h a t  p r e v i ou s l y  she was the one using the language and the  
c h i l d r e n  only had to respond to i t .  The discussion revolved around 
whether language can be " i npu t t ed"  by the t eacher  or whether i t  
develops out of an a c t i v i t y  by the c h i l d  and the need f o r  the words 
then becomes apparent .  She a lso began to doubt the v a l i d i t y  of 
complet ing a whole block of work on s o r t i n g ,  matching and comparing 
before a t tempt i ng  some count ing a c t i v i t i e s .  Perhaps she was not using  
these e a r l y  a c t i v i t i e s  f o r  assessing the c h i l d r en  as she had always  
thought .  She posed the quest ion "Why am I doing i t  in the way t h a t  I 
am?" A dec i s i on  was made to i n t e g r a t e  some count ing a c t i v i t i e s  i n t o  
e a r l i e r  a c t i v i t i e s  wi th the c h i l d r e n .  Ms L discussed the r o l e  of  
count ing and the d i f f i c u l t y  of teaching word o r d er ,  numerals and the  
techniques of count ing ob j ec t s  a l l  at  the same t i me.  She decided to 
under take some ora l  group a c t i v i t i e s  based upon memorising the  
standard number word sequence and r ecogni s i ng  the numerals.  The tasks
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would i n v o l v e  the use of p o s i t i o n a l  language r a t h e r  than c a r d i n a l  
l anguage.  The suggested a c t i v i t i e s  were FLOOR NUMBERS and ACTION 
CARDS, NUMERAL CARDS and HOLDING NUMBERS. These suggested a c t i v i t i e s  
proved to be so en j oyab l e  wi th both the t eacher  and the c h i l d r e n  t ha t  
more a c t i v i t i e s  were request ed.  In a subsequent v i s i t  the r esear cher  
worked wi th the c h i l d r e n  on WALKING NUMBERS and a DESI-STICK w h i l s t  
the teacher  observed the c h i l d r e n ' s  r e a c t i o n s  and i nvolvement .  One 
c h i l d  who had been s t r u g g l i n g  wi th count ing up to f i v e  o b j ec t s  gained 
great  success wi th the D e s i - s t i c k .  He was e r r o r  f r e e  on a l l  the  
a c t i v i t i e s  wi th numbers up to t en .  His s p a t i a l  awareness and a b i l i t y  
to recognise  the r e l a t i v e  p os i t i o n s  of numbers on the s t i c k  was 
i mpressi  ve.
INSET wi th Teacher J
The d i scussions over the r e s u l t s  of the obser va t i ons  cent red around 
the r o l e  of t r y i n g  to develop a c h i l d ' s  "metal  number l i n e "  through 
oral  a c t i v i t i e s  and the importance of developing s o p h i s t i c a t e d  
count ing techniques in order  to solve word problems.  Also discussed  
was the importance of a t eacher  a l l owi ng  h e r s e l f  t ime to t a l k  and work 
wi th c h i l d r e n  who were a ppar ent l y  not having d i f f i c u l t i e s  wi th the  
t asks in hand. She considered t h a t  t he r e  was a tendency to qu i ck l y  
pass these c h i l d r e n  by a f t e r  a quick check over t h e i r  work.  She 
thought  i t  i mpor tant  to conf i rm the p o s i t i v e  f e a t u r e s  of c h i l d r e n ' s  
work.  The ora l  a c t i v i t i e s  suggested to develop a c h i l d ' s  mental  
number l i n e  were the DESI -STICK,  HOLDING NUMBERS and WASHING LINE 
NUMBERS. To a l low f o r  a .wider exper ience of word problems the  
suggest ions included in the KING and QUEEN PROBLEMS were proposed 
(Appendix 9) ..
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On a subsequent  v i s i t  the r esear cher  worked wi th two c h i l d r e n  on 
pr ob l em- so l v i nq  w h i l s t  the teacher  observed the s t r a t e g i e s  they  
employed in answering the problems.  One c h i l d  would use a count ing  
t echnique whenever poss i b l e  w h i l s t  the other  would use a.compar ison  
t echni que .  The t hr ee  l i n e  word- s t ory  was given o r a l l y  f o r  the  
c h i l d r e n  to so l ve .  However,  both c h i l d r e n  expressed a wish to see the  
problem w r i t t e n  because they kept  f o r g e t t i n g  the f i r s t  pa r t  of the  
s t o r y .
INSET wi th Teacher M
The d iscussions cent red around the amount of t e a c h e r - t i m e  each c h i l d  
rece i ved  dur ing a lesson and the q u a l i t y  of t e a c h e r - p u p i 1 and 
p u p i l - p u p i l  i n t e r a c t i o n .  She thought  she should look to ways of 
spending a l i t t l e  more t ime wi th each group of c h i l d r e n  and of g i v i n g  
them the opp o r t u n i t y  of d iscussing mathemat ics wi th her and among 
themselves.  She was a lso of the opinion t h a t  she should under t ake a 
l i t t l e  more ora l  count ing wi th the c h i l d r e n  bef ore  they commenced 
a c t i v i t i e s  based on c a r d i n a l  numbers.  FLOOR NUMBERS and ACTION CARDS, 
WALKING NUMBERS and HOLDING NUMBERS were suggested f o r  the t eacher  to  
t r y  wi th the c h i l d r e n .  On a subsequent v i s i t  the resear cher  worked 
with a group of c h i l d r e n  wi th FLAP JACKS w h i l s t  the t eacher  observed.
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OBSERVATIONS ON TEACHERS
Al l  t eachers
A record was kept  of t e a c h e r - p u p i 1 i n t e r a c t i o n  at  f i v e  minute  
i n t e r v a l s  on a predetermined coding schedule.  The record showed 
whether the teacher  was oper a t i ng  wi th the c l a s s ,  a group,  an 
i n d i v i d u a l  or no-one.  I t  a l so showed whether verbal  or non-verba l  
i n t e r a c t i o n  was o c c ur r i n g .  A completed record f o r  the f i v e  t eacher s  
over nine observed lessons can be found in Appendix 3.
m
A Chi - square  Test  was appl i ed  to the f requency of observa t i ons  of  
t eacher s  ac t i ons  using ' M i c r o t a b '  on a BBC Microcomputer  (Table  T— 1) .  
The nu l l  hypothesis  i s  t h a t  t h e r e  i s  no s i g n i f i c a n t  r e l a t i o n s h i p  
between the teachers  and t h e i r  a c t i o n s .  Since the sample y i e l d e d  a 'Y '1 
value of 109.80 (df=12)  and the t a b l e  va lue  of = 21 . 03  («*
=0 . 05)  then the n u l l  hypothesis  can be r e j e c t e d  at  the 57. l e v e l .
To a s c e r t a i n  whether the r e s u l t s  f o r  Teacher L were d i s t o r t i n g  the  
f i n d i n g s  because of the high f requency under category H a f u r t h e r  
Chi -square  Test  was appl i ed  which omi t ted her r e s u l t s  (Table  T - 2 ) .
Since the sample y i e l de d  a value of 32 . 99  (df=9)  and the t a b l e  
value of T^2, = 16.92 ( <* =0 . 05 )  then the n u l l  hypothesis  i s  s t i l l
r e j e c t e d .  As t her e  were four  expected f r equ en c i es  less than f i v e  
under the "H" c a t e g o r i z a t i o n  in the t a b l e  a f u r t h e r  Chi -square  Test  
was app l i ed  which omi t ted t h i s  category (Table T - 3 ) .  Now the sample 
y i e l ded  a value of 27 . 38  ( df = 6) aga i ns t  a t a b l e  value of
= 12.59 ( = 0 . 0 5 ) .  The n u l l  hypothesis  remains r e j e c t e d .
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TABLE T-l (CHI-SQUARE TEST ON OBSERVED ftCTIQNS; ALL TEACHERS)
T E A C H E R / A C T I O N Q H S N T O TAL
A 0 49 1 21 17 88E 42.4 8.9 10.6 26.1
H 0 . ?5 0 6 23 54E 26 5.5 6.5 16
J 0 34 2 9 12 57E 27.4 5.8 6.9 16.9
L 0 45 30 0 19 94E 45 . 2 9.6 11.3 27.9
H 0 27 5 9 40 81E 39 8.2 9.7 24
T OT A L S 180 38 45 111 374
0 = O B S E R V E D  E = E X P E C T E D
C H I - S Q U A R E  = 109.80 DF = 12
TABLE T- 2  ( C HI-SSUARE T E S T  ON O B S E R V E D  ACTIONS: LE S S  T E A C H E R  L)
T E A C H E R / A C T I O N Q H S N TOTAL
A 0 49 1 21 17 CD CDE 42.9 2.5 14.1 28.9
H 0 25 0 6 23 54E 26 1.5 8.7 17.7
J 0 34 2 9 12 57E 27.5 1.6 9.2 18.7
H 0 27 5 9 40 81E 39.1 2.3 13.0 26.6
T OTA L S 135 8 45 92 280
0 = O B S E R V E D  E = E X P E C T E D
C H I - S Q U A R E  = 3 2 . 9 9  DF = 9 4 E X P E C T E D  F R EQS < 5
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TABLE T-5 (CHI-SQUARE TEST ON OBSERVED ACTIONS; LESS TEACHER L & CATEGORY H)
T E A C H E R / A C T I O N Q S N TOTAL
A 0 49 21 17 87E 43.2 14.4 2 9.4
H 0 25 6 23 54E 26. B 8.9 18.3
J 0 34 9 12 55E 27.3 9.1 18.6
11 0 27 9 40 76E 3 7 . 7 12.6 2 5 . 7
TOT A L S 135 45 92 272
0 = O B S E R V E D E = E X P E C T E D
C H I - S Q U A R E = 27 .38 DF = 6
Consi dera t i on  was given a-s to how each teacher  spent  her t ime  
i n t e r a c t i n g  wi th d i f f e r e n t  s i zed groups of p u p i l s  -for each lesson  
(Appendix 3 ) .  The percentage of each lesson spent  wi th the whole 
c l a s s ,  wi th groups,  wi th i n d i v i d u a l s  and not i n t e r a c t i n g  was 
c a l c u l a t e d  (Appendix 3 ) .  The mean percentage of t ime spent  wi th the  
d i f f e r e n t  groupings over the nine observed lessons was then c a l c u l a t e d  
(Appendix 3 ) .  Pie graphs drawn to show how the teachers  spent  t h e i r  
t ime wi th groups of c h i l d r en  ( F i g .  1) i n d i c a t e  t h a t :
a) Teacher A t aught  the c h i l d r en  mainly as a c l ass .
b) Teacher M t aught  predominent1y in an i n d i v i d u a l i s e d  way a t h i r d  of
her t ime spent  not i n t e r a c t i n g  wi th the c h i l d r e n .
c) Teachers L and H concent rated on group t each i n g .  Teacher H worked
wi th i n d i v i d u a l s  r a t h e r  more than Teacher L.
d) Teacher J tended to share her t ime e q u a l l y  between group and 
i n d i v i d u a l i s e d  t each i ng .
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F I G U R E  1; PIE G R A P H S  OF TI H E  S P ENT W I T H  D I F F ER E N T  G RO U P I N G S
The s e g m e n t s  repr es e n t  th e  mean p e r c e n t a g e  of t i m e  the t e a c h e r s  spent with d i f f e r e n t  group 
s i z e s  e a c h  lesson.
sSSESniiKsIS!
: r*
■jr,l'-5jr'3-1T :  "
:  '  .  = -  J.
H
A “ INDIVIDUAL 
B - GROUP 
C - CLASS 
D - BETWEEN
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TESTING PUPILS'  COUNTING SKILLS
Each c h i l d  was given seven t e s t s  to t e s t  d i f f e r e n t  aspects of count ing  
s k i l l s  (Appendix 5 ) .  The r e s u l t s  of the t e s t s  and observable  s o l u t i o n  
s t r a t e g i e s  were recorded (Appendix 6 ) .  The raw scores were t a b u l a t e d ,  
st andard i sed  using ' M i c r o t ab '  ZScores,  and percentaged (Appendix 7 ) .
Table T-4 shows the mean t e s t  scores and Table T-5 the r ank i ngs .  With 
the except ion of the Aural  Tes t ,  the r e s u l t s  of Teacher A placed her  
in f i r s t  ranking on a l l  the other  t e s t s .
TA B L E  T-4 (MEAN P E R C E N T A G E D  TEST SCORES)
T E A C H E R / T E S T  1 2 3
A 86.67 8 0 .00 9 6 .67
H 66.67 70.00 7 3.33
J 83.33 7 3 . 3 3 8 6 .67
L 8 0.00 66 .67 83.33
H 80.00 73.33 90.00
4 5 6 7
53 .33 91.27 98.41 100.00
86 .67 76.98 6 9 .84 8 6 . 6 7
8 3 .33 8 8 .89 8 0 . 9 5 93 .33
7 3 . 3 3 65 .08 6 2 .70 6 3 .33
6 0 .00 7 2 .22 5 3 . 9 7 93.33
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T A B L E  T-5 (RANKING OF TEST MEANS)
T E A C H E R / T E S T 1 2 3 4 5 6 7 T O TAL
A 1 1 1 5 1 1 1 11
H 5 4 5 1 3 3 4 25
J 2 2 3 2 2 . 2 3 15
L 3 5 4 3 5 4 5 29
M 3 2 • 2 4 4 5 2 22
A two way a n a l y s i s  of var i ance  using ' M i c r o t a b '  was c a r r i e d  out on the  
percentaged t e s t  scares using 7 Levels  o-f Teacher V a r i a t i o n  and 5 
Levels o-f Test  V a r i a t i o n  (Table  T - 6 ) .
T A B L E  T-6 (RESULTS OF 2 -W A Y  A NOVA ON P E R C E N T A G E D  SCORES)
SOUR C E  OF V A R I A T I O N
A(TEACHERS)
B(TESTS)
A B (INTERACTION)
ER ROR
TOTAL
SU N  OF S Q U A R E S D E G R E E S  OF F R E E D O H
7 6 8 9 . 7 0 9 4 7  4
74 6 3 . 6 2 6 4 6  6
160 1 2 . 5 4 3 0 0  24
11124 5 . 8  175
142411 . 68 0 0 0  209
HE A NS Q U A R E
1 9 2 2 .42737
1 2 4 3 .93774
6 6 7 . 1 8 9 2 9
635.69031
CO M P U T E DF
3 . 024
1.9568
1.049
From the F t a b l e s  ( ^  = 0 . 0 5 ) :
F ( A) = 2 . 37  F(B) = 2 . 10  F(AB)= 2 . 37
The t eacher  v a r i a t i o n  i s  s i g n i f i c a n t  at  the 57. l e v e l .  The n u l l
hypothesis  i s  r e j e c t e d .
The t e s t  v a r i a t i o n  i s  not s i g n i f i c a n t  at  the 57. l e v e l .  The n u l l  
hypothesis  i s  accepted.
The i n t e r a c t i o n  v a r i a t i o n  is  not s i g n i f i c a n t  at  the 57. l e v e l .  The
nu l l  hypothesis  i s  accepted.
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OBSERVATIONS ON HOW CHILDREN ATTEMPTED THE COUNTING TESTS
Counting i tems
The s t r a t e g i e s  employed by c h i l d r e n  in answering the t e s t  quest ions  
can be found in Appendix 6. The f requency of p u p i l s ’ s o l u t i o n  
s t r a t e g i e s  when count ing i tems in Tests 1-3 i s  shown in Table  T - 7 .
T A B L E  T- 7  (STRflTEGY US E D  WH E N  C O U N T I N G  ITEMS; T E ST S  1-3)
T E S T / S T R A T E 6 Y  I E M P T
M O V E A B L E  14 24 54 13 52
F I XED 28 25 -  7 90
VI S U A L  43 77 -- 30 -
I = I MMEDIATE E = E Y E / H E A D  M O V E M E N TM = M O V E  P = P O I N T  T = T O UCH
In count ing Moveable i tems t h r ee  c h i l d r e n  were observed using ' doub l e '  
s t r a t e g i e s .
When count ing Moveables,  Fixed and Visual  i tems wi th q u a n t i t i e s  l ess  
than f i v e ,  t her e  were 67 out of 90 Immediate responses.
During the Aural  Count ing Test  two c h i l d r e n  t r i e d  to clap in t i me to
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A record was kept o-f whether c h i l d r e n  counted aloud or counted 
s i l e n t l y  w h i l s t  under tak i ng the count ing ' i t em s '  t e s t s  (Appendix 6 ) .  
The f requency of pupi l  responses i s  shown in Table T-8.
T A B L E  T-8 (SILENT OR V E R B A L  COUNTINS; T ESTS 1-4)
M O V E A B L E  F I X E D  V I S UA LNo. 4 7 9 11 15 2 6 10 12 14 3 5 7 8 9 3
I 13 1 0 0 0 26 1 0 1 0 27 7 5 3 2
S 5 15 15 14 15 1 14 15 13 15 1 14 15 15 15 8
C 12 14 15 16 15 3 15 15 16 15 2 9 10 12 13 22
E 0 2 6 7 16 0 5 12 16 9 0 5 5 5 6 T
1= I M M E D I A T E  R E S P O N S E  S= SILE N T  C O U N T  C= V E R B A L  C O U N T  E= E R R O R S  MADE
The number of e r r o r s  made on the Count ing ' i t e m s '  Tests were 
under the c a t e g o r i es  of S i l e n t  Count ing,  Verbal  Counting and 
Responses (Table T - 9 ) .
T A B L E  T-9 (SILENT. V E R B A L  AND IMME D I A T E  R E S P O N S E  ERRORS: TE STS 1-4)
M O V E A B L E FI XED V I S U A L A URAL
I 0 2 5
s 15 15 8 26
c 16 25 8 17
TO TAL 31 42 21 43
1= IMME D I AT E  R E S PO N S E  S= SILE N T  C O U N T  C= VER B A L  C O UNT
A U R A L5 8 10 13
12 11 10 12
18 19 20 18
1  8 7 17
t o t a l l e d  
Immedi a te
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Numerals were shown on card and t he r e  was u s u a l l y  a quick response  
■from the c h i l d r e n  as what they thought  the numeral  was, however some 
numerals caused a n o t i c a b l e  pause ( F i g .  2 ) .  Some of the pauses 
e v e n t u a l l y  r e s u l t e d  in c o r r e c t  responses ( F i g .  3 ) .
Order ing Numerals
The numeral  cards were given to the c h i l d r e n  in two separat e  packs 
0-10  then 11-20 (Appendix 5 ) .
The observed s t r a t e g i e s  were:
a) The pack was spread out so t h a t  a l l  numerals could be seen.  The 
numerals were then l i n e d  up in o r der ,  e i t h e r  r i g h t  to l e f t  or
vi  c e - ve r s a .
b) The pack was spread out so t h a t  a l l  the numerals could be seen.
The numerals were then placed on top of each other  to make a pack 
beginning wi th the sma l l es t  numeral .
c) The cards were kept  in a pack and s h u f f l e d  through them u n t i l  a 
r equ i r ed  numeral  was found.  The numerals were then arranged in a 
l i n e  e i t h e r  l e f t  to r i g h t  or v i c e - v e r s a .
d) One c h i l d  changed from s h u f f l i n g  through the pack to spreading out
the cards par t  way through the task .
e) One c h i l d  changed from ar ranging h i s  cards in a l i n e  to p u t t i n g
them in a p i l e  p a r t  way through the task .
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F I G U R E  2; COR R E C T  R E S P O N S E S  AND P A U S E S  TQ NUHERftL R E C O G N I T I O N  TEST
Frequencyl
28-
38-j a  a  a  a
a a a
a
a
a
a+
8 = correct response 
+ = pauses
a a a a a a
18- + + + + +
+ + + + + +H   f 5 IB
Numerals
15 28
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F I G U R E  3; P A US E S  AND S U B S E Q U E N T  C O R R E C T  R E S P O N SE S  TO N U M E R A L  R E C O G N I T I O N  TEST
28-, Nuneral Recognition 1—10: Pauses
frequency
□  Rouses
H Correct responses15-
18-
28-
frequency
15-
10-
iii
5-
nutterals
Nuneral Recognition 11-20! Pauses
H
8n r
H
1 2  1 3 i T  ' i 1?  1 16  
numerals
n - r
1
i t is1 1 r r W
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f )  One c h i l d  (wi th 0 -10  cards)  began wi th 5 then worked a l t e r n a t e l y  
towards the 10 and the 0.  With the 11-20 cards she placed the
cards as she -found them on a mental  number l i n e ,  l eav i ng
a p p r o p r i a t e  spaces -for the "missing" numbers. The cards were 
spread out to begin wi t h .
g) A l l  the ot her  c h i l d r e n  began wi th the sma l l es t  number and looked 
■for the next  in sequence.
h) Four c h i l d r en  placed 10 upside down and two placed 18 upside down.
i )  Four c h i l d r e n  placed 0 at  the wrong end of the sequence.  One c h i l d
a c t u a l l y  hid the 0 by s i t t i n g  on i t .
j )  Three c h i l d r e n  who had e r r o r s  in the numeral  order  read the word
sequence c o r r e c t l y .
Hatching Numeral to Quant i t y
Only f i v e  c h i l d r e n  made e r r o r s  on t h i s  t e s t  wi th one c h i l d  r e f u s i n g  to 
do the t e s t  s t a t i n g  t h a t  i t  was too hard (Appendix 6 ) .
Two c h i l d r e n  immediate ly  placed the c o r r e c t  numeral  cards onto the
q u a n t i t y  cards wi t hout  a count .  One of these c h i l d r e n  then checked
her matching by going back a f t e r  the placement  and t o t a l l e d  the
count ers .
One c h i l d  undertook a v i sua l  match wi th the t we l ve  and f i f t e e n  
q u a n t i t y  cards.  She placed them side by s i d e ,  s t a t ed  t h a t  the f i f t e e n
card had most counters and placed the numeral  15 on i t .
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were fewer  opt ions a v a i l a b l e  to the c h i l d r e n  a f t e r  the f i r s t  few 
matchings.  As a consequence matching the f i f t h  numeral  card was done 
i mmediate ly  wi t hout  a count being under taken by 507. of the c h i l d r e n .
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ANALYSIS OF RESULTS
Observat ions on teachers
The observed ac t i ons  o-f the t eachers  were ca t egor i sed  under the  
headings of U t t e r a n c e s ,  Hear ing c h i l d r e n  read,  S i l e n t  i n t e r a c t i o n  and 
No i n t e r a c t i o n .  The Chi - square  Test  r e j e c t e d  the nu l l  hypot hesis  of  
no s i g n i f i c a n t  d i f f e r e n c e s  between the t eachers  and t h e i r  a c t i o n s .  As 
the observed c a t e g o r i c a l  f r e qu en c i es  were r e l a t i v e l y  smal l  in the  
var i ous  t a b l e s ,  severa l  expected f r equ en c i es  l y i n g  between 5 and 10,  
no i n f e r e n c e s  other  than to s t a t e  t h a t  the t eachers  were s i g n i f i c a n t l y  
d i f f e r e n t  according to the c a t e g o r i es  used w i l l  be drawn.
The Pie Graphs ( F i g .  1) show t ha t  the r e l a t i v e  amount of t ime spent  
with I n d i v i d u a l  c h i l d r e n ,  Groups of c h i l d r e n ,  Class of c h i l d r e n  and 
Between c h i l d r en  ( i . e .  i n t e r a c t i n g  wi th no-one)  va r i ed  c o n s i der ab l y  
from teacher  to t eacher .  Teachers H and L appear to have a s i m i l a r  
t ime p r o f i l e .  There was a d i f f e r e n c e  in each t e a c h e r ' s  s i ze  of group 
in the group a c t i v i t i e s .  Teacher H o f t en  operated wi th group s i ze s  of  
over ten c h i l d r en  w h i l s t  Teacher L r a r e l y  operated wi th a group s i z e  
over s i x .  The Pie Graphs do not show the form of t e a c h e r - c h i 1d ( r e n ) 
i n t e r a c t i o n  f o r  each grouping nor whether t he  types of grouping are  
e p i s o d i c .
Each t eacher  was co n s i s t e n t  in her teachi ng s t y l e .  No a t tempt  has 
been made to compare teaching s t y l e .  The r e s u l t s  have been used to 
show t h a t  the teaching s t y l e s  were ' d i f f e r e n t *  according to va r i o us  
c r i  t e r i  a.
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T e s t i n g  p u p i l s  c o u n t i n g  s k i l l s
When p l ac i ng  numerals in c o r r e c t  sequence D a n i e l l e  (Teacher  H) did so 
in such a way as to suggest  she was referr ing to a mental  number l i n e  
(c-f Resnick 1983) .  With the 0-10  numeral  cards she spread them out  
and s e l ec t ed  card 5. She then placed the remaining cards in c o r r e c t  
sequence,  a l t e r n a t e l y  p l ac i ng  cards e i t h e r  s ide o-f the - f ive.  When 
p l ac i ng  11-20 in sequence she again spread the cards out  and then 
appeared to s e l e c t  cards at  random. She placed the s e l e c t e d  cards in 
a l i n e  l eav i ng  gaps -for the "missing" numbers. I t  was as i f  she was 
matching the cards to a mental  number l i n e .
I t  was noted t h a t  numeral  12 caused the h i ghest  number of pauses from 
the t a r g e t  c h i l d r e n ,  over 507. of them ha l t ed  when faced wi th i t .  Ha l f  
the c h i l d r e n  who paused e v e n t u a l l y  named i t  c o r r e c t l y  ( F i g .  2 ) .  The 
r esear cher  a lso noted f r a c t i o n a l  pauses from severa l  o ther  c h i l d r e n  
when faced wi th numeral  12.
Gelman and G a l l i s t e l  (1978)  considered t h a t  count ing aloud was a 
measure of the d i f f i c u l t y  c h i l d r en  had in count ing.  The present  study  
does not conf i rm t h i s  view (Tables T-8 and T - 9 ) ’. When c h i l d r e n  
changed from a s i l e n t  count to a verbal  count i t  tended to occur when 
they were faced wi th a d i f f e r e n t  ' u n i t  count i t em'  r a t h e r  than when 
the countables increased in number. There were no d i s p a r a t e  
d i f f e r e n c e s  between s i l e n t  count e r r o r s  and verba l  count e r r o r s .  The
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r e s u l t s  show t h a t  what c h i l d r e n  are expected to count does a f f e c t  the  
s t r a t e g i e s  they employ.  This supports the Gelman and G a l l i s t e l  (1978)  
stance t h a t  i n v e s t i g a t i o n  i n t o  a c h i l d ' s  count ing s k i l l  cannot  be done 
apar t  from quest ions as to what the countable  i tems are and where they  
come from.
The number of e r r o r s  made by the t a r g e t  c h i l d r e n  (Table T-8)  supports  
the f i n d i n g s  of S c h a e f f e r ,  Eggleston and Scot t  (1974)  and Gelman and 
G a l l i s t e l  (1978)  t h a t  procedura l  accuracy in count ing f o r  c a r d i n a l i t y  
becomes l ess p r o f i c i e n t  as the set  becomes l a r g e r .  The p r e s e n t a t i o n  
of the t e s t  i tems was such t h a t  i t  i nvo l ved  the c h i l d r e n  in 
co o r d i n a t i o n  count ing r a t h e r  than sequence count ing (cf  Von 
G l a s e r s f e l d ,  S t e f f e  and Richards 1983) .
With q u a n t i t i e s  l ess  than f i v e  the c h i l d r e n  tended to g i ve  immediate
\
answers wi t hout  an apparent  count  t ak i ng  place (Table  T - 8 ) .  This  
supports the f i n d i n g s  t h a t  c h i l d r e n  can s u b i t i z e  f o r  smal l  sets  of  
numbers (cf  S c h a e f f e r ,  Eggleston and Scot t  1974; Ginsburg 1977; Saxe 
1979; Resnick 1983; Fuson and Hal l  1983; Von G l a s e r s f e l d ,  S t e f f e  and 
Richards 1983; Cooper,  Campbell  and Bl ev i ns  1983; Baroody and Ginsburg  
1984; Hughes 1986) .
McConkey and McEvoy (1986)  considered the t h r e e  basic number s k i l l s  of  
r o t e  count ing to 20,  r ecogni s i ng  numerals 0 -9  and count ing o b j e c t s  
from 1-20 to be independent ,  wi th competence in one not meaning 
a b i l i t y  in anot her .  The r e s u l t s  of the count ing t e s t s  in the present  
study do not support  t h a t  view.  The two way a n a l ys i s  of va r i a n c e  
showed the t e s t  va r i ance  not to be s i g n i f i c a n t  (Table T - 6 ) .
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CONCLUSIONS
At the commencement o-f t h i s  study the resear cher  had t h r e e  s p e c i f i c  
aims in view.  One was to design m a t e r i a l s  and a c t i v i t i e s  which may 
help c h i l d r e n  develop a g r e a t e r  understanding and conf idence in t h e i r  
count ing s k i l l s .  The second aim was to design a c t i v i t i e s  which would 
al low c h i l d r e n  to a c t i v e l y  co - o per a t e  and p a r t i c i p a t e  as members of  
the c l a s s ,  as members of a group and as i n d i v i d u a l s .  The t h i r d  aim 
was to help teachers  e f f e c t  the management of change w i t h i n  t h e i r  
classroom.
COUNTING ACTIVITIES
Chi l dren ent er  school  wi th a d i s p a r a t e  understanding of number 
concepts and count ing s k i l l s  (Hughes 1986) .  Pre-school  c h i l d r e n  are  
aware of numbers around them and the uses to which some of them are  
put ,  they are able  to d i f f e r e n t i a t e  between d i f f e r i n g  uses numerals in 
an envi ronmental  s e t t i n g  ( S i n c l a i r  and S i n c l a i r  1984) .  Pre-school  
c h i l d r en  can and do use s o p h i s t i c a t e d  count ing p r i c i p l e s  (Baroody and 
Pr i ce  1983) .  Pre-school  c h i l d r e n  can use count ing s t r a t e g i e s  to so l ve  
simple problems (Groen and Resnick 1977; St arkey and Gelman 1982;  
Carpenter  and Moser 1982; Hughes 1986) .
In t h e i r  i n t e r v i e w  wi th the r esear cher  the Case Study Teachers s t a t ed  
t h a t  the i n i t i a l  a c t i v i t i e s  r ecep t i on  c h i l d r e n  would be under t ak i ng  in 
t h e i r  c l asses would be s o r t i n g ,  matching and comparing.  This was f o r  
"assessment purposes" and to develop language exper i ences .  No ment ion  
was made of assessing a c h i l d ' s  count ing a b i l i t y  on e n t e r i n g  school
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ana o t  aeveiapi ng n u m e r i t d j .  l a n g u a g e .  i n  e r e  was o T u e n  a t i m e - i a p e e
between c h i l d r en  e n t e r i n g  school  and t h e i r  i nvolvement  in count ing  
a c t i v i t i e s .  This count ing de l ay  has a l so been noted by the r esear cher  
in many other  schools.
Counting i nvo l ves  many over l appi ng  and i n t e r t w i n e d  concepts,  s k i l l s  
and processes:
Accessing 'number l i n e s *
Using a s t a b l e  order  o-f number words; knowing the SNWS -forwards and 
backwards;  Knowing the teen s t r u c t u r e ;  knowing the decade s t r u c t u r e ;  
using the g e n e r a t i ve  r u l e  -for a count sequence; count ing on and back 
•from numbers other  than one; r e a l i s i n g  numbers are pa r t  o-f a 
cont i  nuum.
Procedural  accuracy
Uses one- t o - one  correspondence;  counts each i tem once; knows t h a t  the  
order  o-f count i s  i r r e l e v e n t ;  can count i tems in a set ;  can form a set  
of nominated s i ze ;  uses a p p r op r i a t e  techniques in count ing (eg moving 
and touching i terns) .
S t r a t egy  convenience
Counts on from x; counts on to x; counts back y; counts back to y; 
counts in two' s;  s u b i t i z e s  
Number context
Car d i na l ;  o r d i n a l ;. p o s i t i o n a l ; convenience.
Numeral f a c i l i t y
Numeral r e c o g n i t i o n ;  numeral  f o r mat i on ;  d i f f e r i n g  envi ronmental  uses 
of numerals;  r ep r e s e n t i ng  q u a n t i t y ;  r ep r e s e n t i n g  a "number word".  
Concept format ion
Conservat ion of number; es t i ma t i on  s k i l l s ;  numbers as e n t i t i e s ;  
numbers as par t  of a cont inuum.
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uperationai T a c n u y
Solving simple a d d i t i o n  and s u b t r a c t i o n  problems.
The present  study has only addressed a smal l  pa r t  of t h i s  complex 
process of developing c h i l d r e n ' s  count ing s k i l l s .  Resul ts  of the  
t e s t i n g  suggest  t h a t  t he r e  i s  a t r a n s f e r  of s k i l l s  from one aspect  of  
count ing to another ;  t h a t  they are not independent  e n t i t i e s .  The 
a c t i v i t i e s  designed f o r  the i n d i v i d u a l  t eachers  to under take wi th  
t h e i r  p u p i l s  took an aspect  of count ing t h a t  they did not  normal l y  
cover .  In the main the a c t i v i t i e s  considered the POSITIONAL aspect  of 
count ing and using numerals as r e p r e s e n t a t i o n s  of number words r a t h e r  
than as as r e p r e s e n t a t i o n s  of a c a r d i n a l  va l ue .  I t  was noted w i t h i n  
the case s t ud i es  t h a t  c a r d i n a l  and p o s i t i o n a l  language were used in 
conj unct i on  wi th each o t h er .  Ch i l d ren  were expected to i n f e r  the  
r e l a t i o n s h i p  between c a r d i n a l  values and r e l a t i v e  p o s i t i o n s  in a 
number sequence.
The DESI-STICK i s  a non-numer ical  r ep r e s e n t a t i o n  of a number l i n e .  I t  
al lows c h i l d r en  to consider  the r e l a t i v e  p o s i t i o n s  of numbers in 
sequence,  to es t i mat e  the r e l a t i v e  p o s i t i o n  of one number to a n o t he r ,  
to perce i ve  a number l i n e  in severa l  dimensions.  I t  a l lows c h i l d r e n  
the o p p o r t u n i t y  to p r a c t i c e  count ing on and back from numbers o t her  
than one and to develop the idea t h a t  numbers can form p a r t  of a 
cont i  nuum.
HOLDING NUMBERS a l l ow c h i l d r e n  to move numerals around in var i ous  
sequences,  to develop ideas of p o s i t i o n  and o r d i n a l i t y .  Because 
c h i l d r e n  are a c t u a l l y  holding the numeral  cards and p h y s i c a l l y  moving 
themselves the language used i s  language born out of exper i ence .
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NumDer l i n e s  ot consecut i ve  ana n o n - c o n s e c u u v e  n u m e r a l s  can oe useu  
and the range o-f numerals on which c h i l d r e n  operate  i s  i n s t a n t l y  
v a r i a b l e .  The c h i l d r e n  are opera t i ng  on an ACTIVE number l i n e .  
Chi l dren holding numerals can also be used to develop ideas o-f 
c a r d i n a l i t y ,  number oper a t i ons  and numer ical  s o r t i n g .
WALKING NUMBERS a l l ow c h i l d r e n  to be a c t i v e  on a STATIC number t r a c k .  
Chi l dren  moving forward and back on the numbers can be used to develop  
ideas of p o s i t i o n ,  count ing on, count ing back,  count ing on x from y,  
count ing on from x to y,  count ing back x from y,  count ing back from x 
to y.
FLOOR NUMBERS and ACTION CARDS are designed to show t h a t  numbers have 
many p r o p e r t i e s ,  c a r d i n a l ,  o r d i n a l ,  p o s i t i o n a l  and convenience.
WASHING LINE NUMBERS take two forms,  those wi th pegs a t t ached to the  
washing l i n e  and those wi t hout  pegs at tached to the l i n e .  When pegs 
are a t tached the c h i l d r e n  have po i n t s  of r e f e r e n c e  and they tend to  
use a count s t r a t e g y  in order  to p lace the numeral  cards on the l i n e .  
The c h i l d r e n  have the opp o r t u n i t y  of count ing on and back from numbers 
other  than one. Wi thout  pegs at tached the c h i l d r e n  do not have a 
poi nt  of r e f e r e n c e ,  they tend to use p o s i t i o n a l  s k i l l s  to p lace the  
numeral  cards on the l i n e .  Both types are ACTIVE number l i n e s .
FLAP JACKS are used to promote s u b i t i z i n g  s k i l l s ,  r ap i d  count ing  
s k i l l s  and r e c a l l  of number combinat ions.  They a l low c h i l d r e n  to 
conserve number and be i nvol ved in c a r d i na l  o per a t i on s .
NUMERAL CARDS are used to develop numeral  r e c o g n i t i o n ,  sequencing,
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s o r t i ng  and o r d e r i n g .  They are used to promote p o s i t i o n a l  ana 
c a r d i na l  language s i t u a t i o n s .  The cards are used as ACTIVE number 
l i n e s .
KING and QUEEN- PROBLEMS are used to develop o p e r a t i on a l  language  
s i t u a t i o n s  and to a l l ow c h i l d r e n  to use count ing techniques in the  
solv ing o-f simple word problems.  The emphasis i s  not on the numer ical  
s o l u t i o n  to the problem but on the a b i l i t y  to act  out the problem 
using card models.  By ac t i ng  out the problem the c h i l d  demonstrates  
hi s  or her understanding of the context  in which the numbers are  
placed.  I t  i s  more v a l ua b l e  than a l i owi ng  a c h i l d  to g lance at  the #
problem,  pick out the numbers w i t h i n  i t  and under take an educated  
guess as to the answer.
The resear cher  suggests through these a c t i v i t i e s  t h a t  the c h i l d r e n  are  
gaining EXPERIENCE in count ing and t h a t  exper i ence  need not always be 
r e l a t e d  to count ing concrete  m a t e r i a l s .  Ch i l d r en  can opera t e  on 
numerals o f t en  bef ore  they have an a p p r e c i a t i o n  of the c a r d i n a l  va lue  
of those numerals,  they can use p o s i t i o n a l  ideas of number. The use 
of numerals before  they have c a r d i n a l  meaning,  as a r e p r e s e n t a t i o n  of 
the number word in order  to develop the p o s i t i o n  concept  did not  cause 
observable  d i f f i c u l t i e s  f o r  c h i l d r e n  in the t r i a l s .
PUPIL PARTICIPATION IN THE ACTIVITIES
P a r t i c i p a t i o n  in c l ass  or group oral  a c t i v i t i e s  emphasised i n d i v i d u a l  
r a t he r  than group e f f o r t  (Mehan 1986) .  The ' t u r n  a l l o c a t i o n  
procedure '  imposed c o n s t r a i n t s  on i n t e r a c t i o n  and had o r g a n i s a t i o n a l
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i m p l i c a t i o n s  in t h a t  c h i l d r e n  had to l ea r n  the impor tant  communicat ive  
s k i l l  o-f answering quest ions c o r r e c t l y  (Doyle 1983; Mehan 1986) .
The present  study shows t h a t  dur ing c l ass  and group a c t i v i t i e s  most o-f 
the discourse was through the t eacher .  There was l i t t l e  pupi l  to 
pupi l  d i scuss i on .  With Teacher H the dominant p u p i l s  over whelmed the  
more passive p up i l s  dur ing group ora l  a c t i v i t i e s ,  some c h i l d r e n  opted 
out o-f the a c t i v i t i e s .
The INSET a c t i v i t i e s  were designed to ensure t h a t  c h i l d r e n  became 
a c t i v e l y  involved in c l ass  or group a c t i v i t i e s .  Co- oper a t i on  was 
encouraged.  D i f f e r e n t  types of d iscussion were promoted in the  
t eaching s i t u a t i o n .  Some of the quest ions posed had a range of 
poss i b l e  answers in order  to break down the r i gh t - wr ong  response  
syndrome. They were a lso designed to a l l ow the more t i m i d  and less  
secure c h i l d  to p a r t i c i p a t e  wi t hout  too high a "s t r e ss  l e v e l " .
The design of HOLDING NUMBERS a c t i v i t i e s  ensured t h a t  t h e r e  was a 
f r equent  i n t e rchange  of NUMBER CHILDREN and MAT CHILDREN. Al l  the  
c h i l d r e n  were "pu l l ed  in to the a c t i v i t y " ,  opt ing out was not  an 
opt ion t h a t  was a v a i l a b l e .  Chi lden had to co - oper a t e  in many of the  
a c t i v i t i e s  by or gan i s i ng  themselves in p a r t i c u l a r  sequences and by 
f i n d i n g  p ar t ne r s  according to some c r i t e r i a .
FLOOR NUMBER and ACTION CARDS enabled c h i l d r e n  to discuss among 
themselves the placement  of the Act ion Cards on Number Cards.  Some of 
the Act ion Cards could only be matched to one a p p r o p r i a t e  Number Card 
w h i l s t  other  Act ion Cards could be placed on one of severa l  Number
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u a r a s .  m e r e  was n o t  a l w a y s  o n e  a n s w e r  t o  e a c n  q u e s t i o n .
Because each c h i l d  has a set  o-f NUMERAL CARDS and responds to t eacher  
quest ions by holding up an a p p r op r i a t e  card every c h i l d  has to take  
p a r t .  Not a l l  quest ions asked have but one answer.  This a c t i v i t y  
appears to remove much o-f the s t r ess  exper ienced by some c h i l d r e n  of
having to respond v e r b a l l y  in f r o n t  of t h e i r  peers.  I t  a l so  helps
overcome the problem of " c a l l  outs" by the more dominant c l ass  members 
dur ing ora l  a c t i v i t i e s .
WASHING LINE NUMBERS and WALKING NUMBERS i nv o l ve  the c h i l d r e n  in 
a c t i v e l y  moving along number t r a c k s  and in p h y s i c a l l y  moving numerals  
on a number l i n e .  They are a c t i v e l y  invo l ved  in the proceedings.
The KING and QUEEN PROBLEMS can be done by i n d i v i d u a l  c h i l d r e n  but  
they are more p r o f i t a b l y  undertaken by smal l  groups of two and t h r e e  
pu p i l s  to promote d iscussion between them. Several  problems have a
range of poss i b l e  s o l u t i o n s  and techniques f o r  sa l v i ng  them.
MANAGEMENT OF CHANGE WITHIN THE CLASSROOM
Bolam (1983)  considered t h a t  change was an i n d i v i d u a l  exper i ence  and 
process occurring w i t h i n  the context  of a soc i a l  system. Change was a 
process not an event  and the people i nvolved in the change process  
i n t e r a c t e d  wi th each other  over t ime and were changed by the change 
exper ience i t s e l f .  The implementat ion phase was the most c r u c i a l  one 
in the whole process and yet  i t  cont inued to be neglected by 
p r a c t i t i  oners.
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l i l t  Liidr d L l t f i  n i f i u i i  w e r e  c i i i u c u u c u  1 11 i u  l  111 a l  u  u y i n  u r u c r  l  u
f a c i l i t a t e  change were: the need f o r  t eacher  i n i t i a t i v e ;  impetus 
s t i mu l a t e d  by e x t e r n a l  e x p e r t i s e ;  i n t e r p r e t a t i o n  of data in the l i g h t  
of each t e a c h e r ' s  percept i ons  and d i f f e r e n t  classroom s i t u a t i o n s ;  
i nnovat i on  tak i ng  account of a wide range of cont i ngent  f a c t o r s  (cf  
Hoyle 1985) .
The r esear cher  acted as an e x t e r n a l  change agent  to the teachers  
i nvol ved in the study (cf  Bolam 1983) .  Es s e n t i a l  to how the  
i nnovat i ons  were implemented was the c e n t r a l i t y  of the t eachers  in the  
resear ch process (cf  E l l i o t t  1980,  1985; S t r e e t  1986) .  The study  
focused on mat t ers  of concern to each teacher  (cf  Bennet t  and 
Desforges 1985; Cummings and Hus t l e r  1986) .  The i nnovat i ons  were 
simple ,  f l e x i b l e  and e a s i l y  adapt able  to s u i t  the i n d i v i d u a l i t y  of the  
t eachers  in order  f o r  them to develop a f e e l i n g  of 'owning'  the ideas  
(cf  Bolam 1983) .  The study had a c u l t u r a l  p e r s p e c t i v e  in t h a t  the  
i nnovat i ons  were c o n t ex t u a l i se d  and the t eachers  placed t h e i r  own 
meanings and values on i t s  design (cf  Bolam 1983; Stake 1985) .
This research shows, through the f i v e  case s t ud i es  and the r e s u l t s  of 
the systemat ic  o b s e r v a t i o n ,  t h a t  the t eachers  organised t he  c h i l d r e n ,  
the resources and themselves in d i f f e r e n t  ways. They propor t i oned  
t h e i r  t ime very d i f f e r e n t l y  and grouped the c h i l d r e n  according to  
d i f f e r e n t  c r i t e r i a .
Teacher A undertook the main par t  of the lesson as a c l ass  a c t i v i t y  
where she " d i r e c t l y  t aught"  and i n s t r u c t e d .  The subsidary  p a r t  of the  
lesson was as a group a c t i v i t y  which was f a r  more i n formal  and served  
to a l low f o r  enr ichment  and p r a c t i c e  a c t i v i t i e s .
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Teacher M had the c h i l d r en  working as i n d i v i d u a l s  s i t t i n g  in groups.  
She undertook very l i t t l e  group or c l ass  a c t i v i t i e s .  The group s i z es  
were six to a t a b l e .
Teacher L t aught  the c h i l d r e n  as group according to t h e i r  "stage o-f 
development" and the a c t i v i t i e s  were pa r t  of a s t r u c t u r e d  programme.  
She concent ra ted upon t ha t  group -for a l ength  o-f t i me,  the other  
c h i l d r e n  under t ak i ng p r a c t i c e  or enr ichment  a c t i v i t i e s  under the  
super v i s i on  o-f a p a r e n t - t e a c h e r . The groups s i z es  were about six  
c h i l d r e n .  The c l ass  a c t i v i t i e s  occurred at  r e g i s t r a t i o n  t ime,
Teacher J began the day wi th c h i l d - i n i t i a t e d  t a l k .  I t  was personal  
and in formal  (cf  Cummings 1982; Rawers 1984) .  The c h i l d r e n  would then 
move to d i r e c t e d  groups wi th c l e a r l y  def i ned t as k s .  She would then 
move from group to group spending some t ime wi th each.  Her 
discussions were group cent red r a t h e r  than i n d i v i d u a l i s e d .  The 
c h i l d r e n  were at  " s i m i l a r "  stages of mathemat ics w i t h i n  the groups and 
f r e q u e n t l y  var i ed  in composi t ion.  The group s i zes  were between two 
and six c h i l d r e n .  She would a lso spend t ime wi th i n d i v i d u a l  c h i l d r e n  
who were having s p e c i f i c  problems.
Teacher H taught  the c h i l d r e n  mainly as l a r g e  group of about t we l ve  to  
s i x t een  c h i l d r e n .  The c l ass i n t e r a c t i o n s  were o r g a n i s a t i o n a l  r a t h e r  
than d i r e c t e d  t each i ng .  She had two age groups in her c l a s s .
The design of each ' count ing package'  was s p e c i f i c  and p r a c t i c a l  to  
enable these ' d i f f e r e n t '  teachers  to sus t a i n  and s u c e s s f u l l y  implement  
change. The INSET a c t i v i t i e s  were p er sona l i sed  f o r  each i n d i v i d u a l
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t eacher  as the r e s u l t  of f r equen t  d iscussions wi tn tne t e a c n e r ,  
r e s u l t s  o-f feedback on the case notes and each teachers  perce ived r o l e  
in the teaching of mathemat ics.  They r e f l e c t e d  what each t eacher  
wanted to do wi th her c h i l d r e n  in her way of t each i ng .  The 
i nnovat i ons  were not  the i mpos i t i on  of s o l u t i o n s  to p a r t i c u l a r  
problems.  The emphasis was on p r ob l e m- t o - b e - s o l ve d  r a t h e r  than 
k n o w l e d g e - t o - be - t r a n s mi t t e d  (cf  Hoyle 1985) .  Each t eacher  was 
e f f e c t i n g  change w i t h i n  her classroom by adapt ion r a t h e r  than s o l u t i o n  
(cf  Mc I n t yre  1980) .  A c t i v i t i e s  were provided in an o n - t h e - j o b  and 
classroom context  (cf  Bolam 1983) .
The resear cher  worked wi th each t eacher  as an i n t e r e s t e d
non- judgemental  observer .  He operated as a c o l l a b o r a t i v e  co l l eague
who did not t r e a t  the t eachers  as the su b j ec t  of  r esear ch ,  they were
p a r t i c i p a n t s  in the research process.  I t  was a p iece of
a c t i o n - r e s e a r c h  through " n a t u r a l i s t i c  g e n e r a l i z a t i o n "  (cf  Stake 1985) .
Disseminat ion of the f i n d i n g s  of the study used i n t e r a c t i v e  
s t r a t e g i e s  wi th each i n d i v i d u a l  t eacher  r a t h e r  than the ' spray  and 
pray '  mode across a l l  the teachers  (cf  Hoyle 1985) .  The r e s e a r c h e r ' s  
r o l e  in b r i ng i ng  about change w i t h i n  the classroom was as f a c i l i t a t o r ,  
o b j e c t i v e  observer  and d i a g n o s t i c  c o n s u l t an t .  His r o l e  was not  a 
knowl edge- l i nk i ng  one. I t  was to concent r a t e  on 'how' to manage 
change r a t h e r  than ' what '  to change (cf  Havelock 1969) .
POSSIBLE AREAS FOR FURTHER RESEARCH
Fur t her  research is  needed i n t o  c h i l d r e n ' s  understanding of p o s i t i o n a l  
concepts and l i n k s  wi th c a r d i na l  concepts.
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Some o-f the King and Queen Problems caused p a r t i c u l a r  d i f f i c u l t y  when 
they had to be i n t e r p r e t e d  wi th the cardboard models.  Ch i l d r en  could 
answer the problems c o r r e c t l y  n u me r i c a l l y .  This i s  an area which w i l l  
stand f u r t h e r  study.
Fur t her  work could be undertaken to see whether t he r e  i s  any 
s i g n i f i c a n t  d i f f e r e n c e  in c h i l d r e n ' s  performance when an a c t i v i t y  i s  
"task focused" r a t h e r  than "t ime f ocused".
Fur t her  work can be done to develop a c t i v i t i e s  which help overcome 
i n d i v i d u a l  e f f o r t  r a t h e r  than group e f f o r t  in or a l  a c t i v i t i e s .
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APPENDIX  1
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TASKS OBSERVED EACH LESSON: TEACHER A
L ESS O N  TINE C O N T E N T
1 53 Numeral recognition.S e q u e n c i n g  numerals. Ma t c h i n g  s h a p e  to picture. Counting. Cardinal number. Ordinal number. H a t c h i n g  numeral to quantity. La n g u a g e development.
45 Numeral recognition. S e q u e n c i n g  numerals. Counting. C o u nting in two's. C o n s e r v a t i o n  of number. Cardinal number. P a rtitioning. La n g u a g e  development.
3 43 Numeral recognition.S e q u e n c i n g  numerals. Counting. C o n s e r v a t i o n  of number. Cardinal number. P l ace value. Partitioning. P r o p e r t i e s  of a square. Taking away.L a n g u a g e  development.
4 47 Numeral recognition.Place value.Cardinal number. N easu r i n g  length. N e i ghing objects. Finding capacity of containers. L a n g u a g e  development.
ACTIVITY
R e s p o n d i n g  to oral questions. H olding n u m e r a l s  and p o s i t i o n i n g children. Wa l k i n g  on a num b e r  line. Hatch i n g  activities. C o u n t i n g  objects.
R e s p o n d i n g  to oral questions. Ho l d i n g  n u m e r a l s  and pos i t i o n i n g  children. H a t c h i n g  numeral to qua n t i t i e s  of objects. P a rtitioning. Counting. Sorting.F e ely bag activity.
R e s p o n d i n g  to oral questions. Hol d i n g  n u m e r a l s  and p o s i t i o n i n g  children. Or d e r i n g numeral cards. Counting. Partitioning.Taking away objects. C o u n t i n g  games. Sorting ob j e c t s  and cards.
R e s p o n d i n g  to oral questions. Holding n u m e r a l s  and p o s i t i o n i n g  children. H e a s u r i n g  length. W e i g h t  and c a p a c i t y  with a r b i t r a r y  units.Using cubes' on inset boards.Sliding n u m e r a l s  up from behind a card wall.
HATERIALS
Numeral cards.Floor number line.Beads. Laces. Se q u e n c e  p at t e r n  cards. Bobbin lines. Numeral board. T e x t u r e d  numbers. Flannel board. S o r t i n g  and m a t c h i n g  cards.
Numeral cards.Unifix cubes. Bucket. P l a s t i c  numerals.P l a s t i c  so r t i n g  shapes. Bob b i n  line. Toys,F e e l y  bag.
Numeral cards.P l a s t i c  c o u n t i n g  objects. Bobbin line. Toys. S o r t i n g  and m a t c h i n g  cards.
Numeral cards. C a r d b o a r d  wall. P u b l i s h e d  w o r kcards. B ucket balance. Containers. A r b i t r a r y  u nits for m e a s u r i n g  and weighing. Unifix cubes. Inset trays.
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TASKS OBSERVED EACH LESSON: TEACHER A (Continued)
L E S S O N  TIME 
5 . 50
6 50
7 60
B 55
9 45
TIME=mi nutes
C O N T E N T
Subitizing. Visual counting. Subtracting. C o u n t i n g  back. Count i n g  on. Cardinal number. O r d e r i n g  numerals. P r o p e r t i e s  of shape. La n g u a g e  development.
S u b i t i z i n g . Visual counting. Subtracting. Co u nting back. Counting on. Cardinal number. Co n s e r v a t i o n  of number. Sor t i n g  children. La n g u a g e  development.
Ordinal number.Cardinal number. C o n s e r v a t i o n  of number. Pr o p e r t i e s  of shape. Counting forward. C o u n t i n g  back.Number facts.L a n g u a g e  development. Place value.
N umber facts. S e q u e n c i n g  numerals. Cardinal number. Ordinal number. Addition. Counting. Balancing. Comparison. Ordering.
Numeral recognition. Sequ e n c i n g  numerals. Num b e r  facts. Counting. Partitioning.
ACTIVITY
R e s p o n d i n g  to oral questions. Holding n u m e r a l s  and p o s i t i o n i n g  children. Count i n g  pictures. P l aying c o u n t i n g  games.
Resp o n d i n g  to oral questions. W a lking on a sor t i n g  track. P l a y i n g  with g a mes and toys.
R e s p o n d i n g  to oral questions. Ho l d i n g  cards and order i n g  children. St a n d i n g  in shape patterns. Wal k i n g  on floor number lines.Pl a y i n g  p u b l i s h e d  games. Sli d i n g  nu m e r a l s up beh i n d  a card wall.
St a t i n g  number facts. H ol d i n g  cards and o r d e r i n g  children. C o u nting mushrooms. B a l a n c i n g  mushrooms. O rder i n g  leaves for size. S o r t i n g  leaves for quantity. Pla y i n g  with number apparatus.
Sta t i n g  numb e r  facts. Holding c a r d s  and o r d ering children. C ounting objects.
MATERIALS
F lap-jacks. Numeral cards. F l o o r  numb e r  lines.H u m b e r  strips. P u b l i s h e d games.
F lap jacks. Unifix cubes. East e r  egg. F l oor s o r t i n g  track. Jigsaws. Toys.
O rdinal word cards. Unifix cubes. Bucket. F loor n u m b e r  lines. P u b l i s h e d  games. Numeral cards. C a r d b o a r d  wall.F e ely bag.P la s t i c  numerals.
Numeral cards. B row- bag of mushrooms. C a rds s h owing leaves. Flap jacks. Clock face.
Numeral cards. Co u n t i n g  objects.
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TASKS OBSERVED EACH LESSON: TEACHER H
LESS O N  TI N E C O N T E N T ACTIVITY
30 1-1 C o r r e s pondence.Naming 2 -D shapes. C o m p a r i s o n  of size. D esc r i b i n g  2-D shapes.
20 C o m p a r i s o n  of weight.L a n g u a g e  of weight.
2 5 Counting.Ordering.Colour recognition.
Nam i n g  2-D shapes. Comp a r i n g  shap e s  for size. C o m p a r i n g  m o r e / l e s s  by 1-1 c o r r e spondence. D e s c r i b i n g  shapes by feel. Drawing large/small pictures.
S orting pictures.Or d e r i n g  parcels.
Count i n g  objects.O r d e r i n g  cu b e  towers. Fi n d i n g  c ubes of no m i n a t e d  colour.
40 Name of colours. Name of 2 -D shapes. Counting.Ordinal numbers.
Naming s h a p e s  and colours. Co u nting shapes.Ordinal language.
20 C o m p a r i s o n  of time. C o m p a r i s o n  of length. Co n s e r v a t i o n  of number. Partitioning.
50 Ordinal number.Hatching.C o m p a r i s o n  of size.
20 Counting.Numeral formation. Hatching.
8 30 M e a s u r i n g  lengths.
9 35 C o u nting on.Count i n g  back.Shape r e c o g n i t i o n  Colour recognition.  Addition.
Th r e a d i n g  beads.Co m p a r i n g  str i n g s  of beads. Ar r a n g i n g  six beans. P a r t i t i o n i n g  six beans. Recor d i n g  p a r t i t i o n i n g
Or d e r i n g  for size.Hatching p i c t u r e s  for size. Or d e r i n g  for time.
C o m p l e t i n g  jigsaws.H a t c h i n g  p i c t u r e  cards. T racing numerals.W r iting numerals.
Using b o d y  units.
Hoving on/back.Using s h ape and colour tracks. U s ing a number line. Naming shapes and colours. Adding using a number strip.
T I M E = m i n u t e s
MATERIALS
L ogiblocks. Hoops. . P l a s t i c  s h a p e s  & arrows. F eely bag. Crayons.
P i c t u r e  cards. Hoops. L a n g u a g e  labels. Parcels.
Unifix cubes.Pla s t i c  objects.
P l a s t i c  shapes.
Egg timer.Beads. Laces.Butter beans. P a r t i t i o n i n g  chart.
Wall display.P i c t u r e  cards.Crayons.
Jigsaws. Uni f i x  n u m b e r  caps. P i c t u r e  cards.Crayons.
Sh ape track. Colour track. Number line .
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TASKS OBSERVED EACH LESSON: TEACHER J
L E S S O N  TI N E  
i
CONTENT
40 Ma t c h i n g  shapes. Sorting. Recording.
35 Count i n g  to eight. Number language. Numeral formation. C o m p a r i s o n  of length. Recording.O ne 'less than*.
ACTIVITY
Cutting out shapes.M a t c h i n g  s h a p e s  to outline. Arra n g i n g  in order of size. So r t i n g  a c c o r d i n g  to length. Drawing 'tall* and *short".
Sorting i n t o  eights.M a t c h i n g  l a n g u a g e  cards to numerals.Tra c i n g  numeral eight. D r awing e ight items (four 'tall' and four 'short')
MATERIALS
P u b l i s h e d  worksheet. S cissors. Slue.P i c t u r e  cards.Word cards.Crayons.
S or t i n g  t r a y  fc objects. Numeral cards.L a n g u a g e  cards.Sticks. Crayons.
30
28
25
35
30
Partitioning. Counting. Adding.
Counting.M a t ching numeral to quantity. E q u i v a l e n c e  of number. Or d e r i n g  of number.
B a l a n c i n g -  weight. Counting. Totalling. M e a s u r i n g  length.
N umb e r  equivalence. S o rting shapes.
'More than'. Addition.
P a r t i t i o n i n g  10.Adding by counting. R e c o r d i n g  by drawing.
M a t c h i n g  q u a n t i t y  to numerals.C o u n t i n g  cubes. Totalling.M a t c h i n g  c u bes to rods. O r d ering number rods.
B a l a n c i n g  with arbit r a r y u n its for comparison. M e a s u r i n g  length with a r b i t r a r y  units. C o m b i n i n g  two groups and totalling.
M a t c h i n g  two S t ern rods to a third.So r t i n g  pla s t i c  shapes.
F i nding x 'more than' y. Oral additions.
Pl a s t i c  ducks. P u b l i s h e d  workcards.
Unifix cubes. Inset boards. Stern rods.
Balance. Scissors. Cubes. Ribbon. Mat c h b o x e s .  Cane. P u b l i s h e d  workcards. Number line.
Stern rods. Inset board. P u b l i s h e d  workcards. P la s t i c  circles. Shapes.
Stern rods.P u b l i s h e d  workcards.
3 8 Number facts.’Less than'. Counting. 'More than'. Addition.
Hatch i n g  number facts to numerals.'Less t h a n ’ by subtraction. Counting. Addition.’More than' from workcards.
Numeral cards.L a n g u a g e  cards.Cubes. Buttons.Number strips. S t ern rods. P u b l i s h e d  workcards.
25 Balancing.Addition.Measuring.
B a l a n c i n g  - a r b i t r a r y  units. M e a s u r i n g  - a r b i t r a r y  units. A d d ition with rods in a number track.
Balance. V a r i o u s  units. Stern rods. N u m b e r  Track. Straws. M atchboxes. P u b l i s h e d  workcards.
T I M E = m i n u t e s
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TASKS OBSERVED EACH LESSON: TEACHER L
LES S O N  T I M E  
1
C O N T E N T
53 C o m p a r i s o n  of long and short.
ACTIVITY
R e c o g n i t i o n  of words. Pai r i n g  words.C o m p a r i s o n  for long/short. M aking p l a s t i c i n e  snakes.
MATERIALS
L a n g u a g e  c a r d s -  large. L a n g u a g e  c a r d s -  small. E v e r y d a y  items for comparing. Sor t i n g  tray.Plasticine.
60 C o m p a r i s o n  forlonger, shorter and taller.
60 L a n g u a g e  development.C o m p a r i s o n  for taller & shorter.Days of the week. Names of the months.
Mak i n g  p a p e r  snakes. Making p a per spirals. La r g e  paper sunflower.
Ha n d l i n g  o b j e c t s  in a f e e l y  box.D r awing pictures.Oral a c t i v i t y  on days of the week.
Paper snakes.Paper circles. Scissors.
Fe ely box. C l a s s r o o m  objects. Crayons.
60 C o m p a r i s o n  for colour hue.C o m p a r i s o n  for longer & shorter. Re c o g n i t i o n  of words. Counting.L a n g u a g e  development. 
60 ‘ Com p a r i s o n  of size.
55
C o m p a r i n g  c o l o u r  spots. Ma t c h i n g  w o rds 'lighter' and 'darker*.Sor t i n g  for longer/shorter. Co u n t i n g  m o v e a b l e  and fixed items.
P a i nting d i f f e r e n tLa n g u a g e  based on dates, sized pictures.Capacity.
C o m p a r i s o n  of size. Timed activities. Counting.
60 Counting.Re cording skills.
Oral a c t i v i t y  on dates. Mak i n g  play dough. Making v a r i o u s  sized dough apples.
C o m p a r i n g  c l a s s r o o m  ob j e c t s  for size. Wo r k i n g  w i t h i n  a fixed peri o d  of time.Counting objects.
Drawing items.Co u nting drawn items.
Crayons. Paint c h art spots. L a n g u a g e  cards.G a m e  board. P l a s t i c  hoops. E v e r y d a y  s o r t i n g  items. F e ely box.
Paint i n g  materials.  C o ntainers. Flour. Salt. Colouring.
Sandtimer. Toy mouse. Ribbon. P l a s t i c  bottle. C l a s s r o o m  objects.
Crayons.
40 Numeral recognition. Counting. R e s p o n d i n g  to oral questions. L arge numeral cards. Counting out cubes. Unifix cubes.'Guess the number" game.
40 Numeral recognition. Counting. Resp o n d i n g  to oral questions. L a r g e  numeral cards. Match i n g  numeral to quantity. Small numeral cards. H olding and moving card Unifix cubes, numerals. P i c t u r e  cards.
T I M E = m i n u t e s
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TASKS OBSERVED EACH LESSON: TEACHER H
L E S S O N  TINE C O N T E N T ACTIVITY
45 Dra w i n g  r o und t e m p l a t e s  to c r e a t e  a picture. Drawing round shapes. Colouring. Gluing. C utting out. Naking free choice picture. Using p u b l i s h e d  worksheet.
40 1-to-l c o r r e spondence. Ha t ching egg to eggcup D r awing an egg. Colouring. Gluing. C u tting out.H a t ching egg to eggcup.
45 Ha t c h i n g  the symbol to a q u a n t i t y Cut t i n g  out 2 pictures. D r awing round t e m p l a t e  of symbol 2. Gluing.
55 Ha t c h i n g  the symbol 4 to a quantity. Co u n t i n g  1 mo r e  than.
40 H a t c h i n g  a quantity  to a symbol.
Dr awing in books. Q u e s t i o n s  p r e - w r i t t e n  by teacher. All re c o r d i n g  by drawing.
Co l o u r i n g  and m a pping in pupil book. P i c t u r e s  and s y mbols  pre- d r a w n  by teacher. H apping symbol to quantity.
45 H o d e l l i n g  with junk S t i cking b o x e s  and material to make models, tubes together.
7 45 Wri t i n g  a b o u t  themodels made. C r e a t i v e  writing.
8 50 Hatch i n g  symbolto quantity. C o m puter p r o g r a m  on match i n g  qu a n t i t y  to symbols. H a t c h i n g  symbol to qu a n t i t y  by drawing in workbook.
55 Ha t c h i n g  symbol to quantity. Counting. Hore than tasks.
Drawing in workbook.
TI H E = m i n u t e s
HATERIALS
L o gic blocks. Gummed  paper. Scissors. Crayons. Commercial worksheet.
D r a w i n g s  of 5 eggcups. Scissors. Crayons.Gumm e d  paper.
Pi c t u r e s  from magazines. Scissors. Paste.N u m b e r  symbol template.
Pencils.
Pencils.
Packets. Tubes. Paste. Scissors. Paper
Pencil.
C o m p u t e r  program. P u b l i s h e d  workcards.
Pu b l i s h e d  workcards.
A p p e n d i x  -  p a q e  10
APPENDI X 2
OBSERVATI ONAL RECORDS
TEACHER M
Observat ion schedules on Teacher M.
Systemat ic 25 second t imings
Blank record sheet  Page 13
Record f o r  Lesson 1 Page 14
Record f o r  Lesson 2 Page 15
Record f o r  Lesson 3 Page 16
Record f o r  Lesson 4 Page 17
Record f o r  Lesson 5 Page 18
Record f o r  Lesson 7 Page 19
Record f o r  Lesson 9 Page 20
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B U M  R E C O R D I N G  S H E E T  (25 SEC O N D  INTERVALS) Tine Ti me Time Tine
NOTES:
T= Table numberR = T a b l e  o i target ch i l d r e nB=BayB T = B e t M e e n  tables 0B=Ch i I d  out of base U = U n o b s e r v e dI= I nterruption from o u t s i d e  person
Q = U t t e r a n c e  + = S a n e  c h ild seenL = O b s e r v i n g  (general) *= C h ild summo n e dH = HarkingH= H e a r i n g  c h ild readW=Wr i t i n g  in chi l d ' s  bookC = C h e c k i n g  c h i l d ' s  work (closely fc silent)N = R o u t i n e
A p p e n d i  x -  p a g e  13
COMPLETED RECORD FOR LESSON I (25 SECOND INTERVALS)
11.10 11.25 11.40
T1 8 R 8 BTR Q KIR S T Y BT B ROBE R T  OBR Q ROBERT T4 Q BTR 8 RO B E R T + BT R 8 DANIELB T2 8 BB BT I HEAD B
CD 
| 
—
1 H R 6 R O B E R T T3 LBT BT 8 T3 I HEADB BT 8 T3 I HEAD+T1 ft T3 8 T5 *1R 8 ROBERT T3 L T1 MT2 Q R 8 KIRS T Y T1 L
BT R 8 OB T2 LT5 L R 8 KIR S T Y T2 8 OBR L T1 L Tl HR Q DAN I E L B T4 HR 8 LEAN N E T1 8 T4 8 OBR 8 KIRSTY T1 8 T4 8T1 L Tl 6 OB T4 6 ROBE R T  OBT3 8 BT 8 D A N I E L  OB T4 8T3 8 T3 8 Tl HT4 L T3 6 T3 8T4 8 BT BT4 8 Tl L B
BT Tl L T3 8T4 C BT T3 8 OBT4 C T5 L BTTl L R 6 LEA N N E T4 6T3 8 R 8 LE A N N E + R 8 KIR S T YT3 8 R 8 OB BT I TE A C H E RT3 8 OB R 8 OB T3 LT2 8 OB . T4 L BT 8 OBBT I TEACHER B L E A N N E  OB R Q W H O L E  C L ASSBT R 8 ROBE R T R 6 ROBERTT2 8 R 6 R O B E R T +T4 L R 8 ROB E R T +
NOTES:* 1 = T E A C H E R  S H OWING WORK TO THE A D U L T  AT T5 K I R S T Y  W O R K I N G  WITH T A R G E T  C H I LDREN
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COMPLETED RECORD FOR LESSON 2 (25 SECOND INTERVALS)
11.16 11.31 11.46
Tl Q T4 M T4 HTl 6 T4 Q OB Tl MR L T4 6 OB T4 MT4 Q T4 6 OB+ R Q DANIELT3 Q BT R Q DAN I E L +T3 Q Tl H OB R Q DA N I E L +T3 0 Tl Q OB T4 MT3 Q Tl H OB BTT2 C Tl H OB+ T3 Q R O B E R T  OBTl Q Tl H OB T3 0 R O B E R T  OB+Tl Q OB Tl H OB+ T3 Q D A N I E L  OBBT I CHILD Tl H OB T3 Q C L A I R E  OB
BT Q OB Tl H T3 8 OBTl M Tl H T3 8 OBBT 8 OB Tl 6 D A N I E L  OB T3 8 OB+BT Tl 8 D A N I E L  OB+ T3 8 OBB Tl 8 D A N I E L  OB+ T3 8T3 0 B D A N I E L  0B+ T3 6T3 8 C L A I R E  OB B D A N I E L  OB+ T3 H OBT3 8 OB R 8 C L A I R E T3 H OBT3 H BT T3 M OB+T3 H T4 H T3 M OBT3 H+ Tl I C H I L D T3 M OBT3 8 D A N I E L  OB T4 L BT
T3 H BTT3 H T4 LT3 H Tl 8T3 H+ T4 8 C L A I R E  & L E A N N E  OBT3 H T4 8 C L A I R E  it LEA N N E  OB+T3 H T4 8 C L A I R E  OB+BT tl T4 6 C L A I R E  OB+R 8 DANIEL T4 HBT 8 OB T4 HR 6 ROBERT T4 HR 8 LEANNE T4 H+R 6 CLAIRE T4 HNOTES:
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COMPLETED RECORD FOR LESSON 3 (25 SECOND INTERVALS)
11.05 11.20 11.35
R L T5 Q T3 HT3 L R L T3 Q NEAL OBBT R Q C L A R E T3 S N EAL 0B+B T3 Q R LT2 Q BT Q D A N I E L  OB R 6 W H O L E  G ROUPR Q DAN I E L T3 Q R HT4 C BT Q OB BBT Q OB D Q OB BT Q OBBT 6 OB D Q OB BT 5 OBR C DANI E L Tl « T3 Q OBBT B T5 0T2 L T3 N OB T5 Q
T2 L T3 W OB T5 MT3 C T3 W 0B+ T5 QR C ROBE R T T3 Q OB T5 HBT 0 OB T3 Q C L A I R E  OB T3 MR Q NEAL T3 W OB R LT5 L T3 N OB T5 NT2 H T3 W OB T5 6T3 5 T3 N 0B+ T5 NT3 Q BT Tl MT3 S R 6 D A N I E L Tl HR L T2 Q OB T2 LBT I C H ILD BT I TEA C H E R B
BT BT BBT T3 L BT Q OBT3 L T3 Q D A N I E L  OB Tl NB T3 0 OB Tl 6 DANI E L  OBT3 5 BT Tl MT3 Q T5 S BT2 5 T5 H T2 QBT 6 DAN I E L  OB T5 Q BT 6 C L A I R E  OBBT Q C L A I R E  OB T5 M Tl LT3 Q BT T2 HT2 Q T2 Q BT I TE A C H E RBT T2 6 OB BTNOTES:D= T E ACHER AT WALL D I S P L A Y
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COMPLETED RECORD FOR LESSON 4 (25 SECOND INTERVALS)
11.04 11.19 11.34 11.49
R L BT T5 C T5 8 OBR Q CLA I R E Tl L R 8 OB T5 6B T5 H R 6 LEAN N E T5 LT2 8 R 8 C L A I R E R C OB R M NEALT5 8 R 8 L E A N N E BT C OB R Q N E AL+BT R 6 DAN I E L T2 H T5 11 OBBT 8 OB T4 C T3 C BTT3 H BT BT T5 LT2 W Tl Q Tl C BTBT T2 C BT T3 MBT R 6 L E A N N E T5 0 R 8 D A N I E LR 6 W H O L E  GROUP T5 C R C OB R C C L A R E
R 8 LEA N N E BT R 8 C L A I R E R  8 CLAR E +R 6 CLAIRE R C R O B E R T R 8 DANIEL BTBT R C C L ARE BT BT3 L T5 8 BT H OB END O B S E R V A T I O NB T5 8 T2 8Tl L T5 8 T3 CR 6 DAN I E L T4 6 T3 HR 8 CLAIRE T4 C Tl CR 6 ROBE R T T4 8 R C NEALBT H OB T3 C R 6 LEA N N ET4 8 T2 n R 8 ROBERTBT n OB T2 8 R 6 OB
R L BT BTBT T3 C T5 6 OBTl 8 OB R 6 L E A N N E T5 8 OBTl 8 0B+ R 8 C L A I R E T5 H OBTl L BT C OB T5 8 OBT4 N BT C OB T5 N OBTl H OB T2 H T5 C OBTl 8 CLA I R E  OB T5 8 T5 6 DANIEL OBTl 8 CLAI R E  0B+ BT T5 C OBTl N OB T3 C T5 8 OBTl 8 DANI E L  OB R 8 ROBE R T T5 K LEAN N E  OB*T2 H R C CL ARE T5 6 OB
NOTES:
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COMPLETED RECORD FOR LESSON 5 (25 SECOND INTERVALS)
11.02 11.17 11.32 11.47
T3 Q B Q T5 BT T2 C DANI E L QB+Tl Q B 8 T5 B T2 C D A N I E L 0 B+BT B 8 T5 BT T2 8 OBBT I WE L F A R E B 8 T5 R Q C L ARE T2 M OBBT 0 OB B Q T5 R I CHILD T2 8 OBBT 0 OB B 8 T5 R 8 L E A N N E T2 M O BBT B 8 T5 T4 8 T2 8 OBB 0 T5 B 8 T5 T4 Q Tl CB 8 T5 B 6 T5 T4 8 BTB Q T5 B 8 T5 T4 8 R O B E R T  OB BT M OBB 8 T5 B Q T5 T4 8 R 8 C L A R EB 8 T5 B 8 T5 T4 Q T4 6
B 8 T5 B 8 T5 T5 C T4 LB 6 T5 B 8 T5 T4 8 BTB 8 T5 R C DAN I E L Tl 8 BT LB 8 T5 R C C LARE Tl L T3 8B 6 T5 R C CLA R E + R 8 DANIEL BT 8 OBB 8 T5 R 8 L E A N N E R C D A N I E L + BT 8 C L A S SB. 8 T5 R C ROB E R T R 8 DA N I E L + O B S E R V A T I O N  E N D E DB 8 m R C ROB E R T + R C D A N I E L +B 8 T5 R 8 NEAL R 6 L EANNEB 8 T5 R Q C L A I R E R 8 L E A N N E +B 6 T5 R C C L A I R E + R 8 L E A N N E +B 8 T5 R 8 CL A I R E + T4 8
B 8 T5 R 6 D A N I E L R 8 C L AREB 6 T5 R 8 ROBE R T R 6 CLA R E +B 8 T5 T2 C BTB 6 T5 BT BTB 8 T5 T4 8 BT I WEL F A R EB 8 T5 BT BB 8 T5 B BB 6 T5 Tl 8 T2 CB 6 T5 Tl 8 OB T2 CB 8 T5 BT T2 CB 8 T5 T4 8 OB T2 CB 8 T5 T4 6 OB T2 C DANI E L  OB
NOTEST E ACHER WAS IN BAY WITH T5 FOR ORAL A C T I V I T Y
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COMPLETED RECORD FOR LESSON 7 (25 SECOND INTERVALS)
11.09 11.24 11.39 11.54
T3 Q STU D E N T R W NEAL+ T2 Q C L A R E OB* O B S E R V A T I O N  E N D E DBT R W N EAL+ T2 Q LEA N N E OB*T4 5 R Q NEAL+ T2 Q LEAN N E 0B+T4 H BT T2 Q LEA N N E 0B+Tl 6 T2 0 T2 Q OBBT T3 L T2 6 OBTl N BT T2 QB BT I T E ACHER T2 QBT T2 5 T2 QR C NEAL Tl Q T2 QBT R 8 DANIEL T2 8 DANIEL OBBT R I TEA C H E R T2 Q DANIEL 0B+
BT R I TE A C H E R T2 8 DANIEL OB*BT R 6 D A N I E L T2 8 DANI E L OB*T4 L R W D A N I E L + T2 LR 8 DAN I E L R H DA NIEL* T2 8T4 L R W DAN I E L * T2 LT4 H BT T2 8 OBT4 8 R 8 DAN I E L T3 8R 6 CLARE R 8 C L A I R E T2 6R W C LA R E + R W CL A I R E * T2 6R H CLARE+ R W C L A I R E * T2 8 OBR H CLARE+ R H CL A I R E * T2 I HEADR H CLARE* B T2 I HEAD*
R 6 CLAR E * BT I S T U D E N T T2 I HEAD*R 8 LEA N N E BT BBT T4 8 T2 8 OBR W LEA N N E R W ROBE R T T2 LR W LEA N N E * R W ROB E R T * T2 8 OBR H LE A N N E * R 8 ROB E R T * T2 6 OBR W L E ANNE* R 6 ROB E R T * T2 8 OB*R U L E A N N E * BT T2 8 CLAI R E OBBT BT T2 8 CLAI R E OB*R L T2 Q DAN I E L  OB T2 8 DANIEL OBR 8 NEAL T2 6 T2 8 CL ASSR W NE AL* T2 8 C L A R E  OB T2 6 C LASS
NOTES
Ap p e n d i x  -  page 19
COMPLETED RECORD FOR LESSON 9 (25 SECOND INTERVALS)
11.07 11.22 11.37 11.52
B Tl 6 OB Tl Q ROB E R T OB BB Tl H 0B+ Tl Q DANIEL OB T2 nBT BT 0 D A N I E L  OB Tl Q DANIEL QB+ T2 MT3 N BT Tl Q ROBERT OB Tl Q OBBT H OB T3 6 Tl H OB Tl 6 0B+R C DANI E L T3 6 Tl L BBT T3 Q OB Tl I T E A C H E R BT M OBT2 H T2 L Tl I TE A C H E R BT H 0B+T2 L R L Tl I T E A C H E R BT LB Tl H Tl 8 OB T4 8BT Tl Q Tl N OB B Q D A N I E L  OBT4 L Tl L R L BT
Tl 8 Tl 8 OB BT BT 8 L E A N N E  OBTA 8 Tl C D A N I E L  OB Tl H BT W OBT3 L Tl L BT BTTl 8 Tl C T3 M T3 LR 8 CLAI R E Tl L T2 0 T3 8R 8 C L ARE Tl I TEA C H E R BT 8 OB T3 8R 6 CLA R E + Tl I TE A C H E R * Tl L BT H OBR 8 LEANNE Tl I T E A C H E R + Tl M O B S E R V A T I O N  E N D E DR 6 R O B E R T Tl I T E A C H E R * R 6 OBB Tl I T E A C H E R + R LBT H OB Tl I T E A C H E R + BTTN n OB Tl I T E A C H E R + T4 H
TN L NEAL Tl I T E A C H E R + T4 HBT Tl I TEACHER-*- T4 M+Tl H Tl I T E A C H E R * BTTl H+ Tl I TE A C H E R * BTl H+ Tl I TEACHER-J­ T2 NTl 6 OB Tl M OB T2 «Tl H T3 8 OB BTTl H+ T2 H BTTl L BT Tl 8Tl 8 OB BT Tl 6Tl 6 OB T3 11 OB T2 LTl H OB* Tl L B
NOTEST A = C H I L D  W O R K I N G  A LONE AT A T A BLE TN= N E A L  W O R K I N G  A L ONE AT A TABLE
A p p e n d i x  -  p a g e  20
APPEND IX 3 
OBSERVATION OF ALL TEACHERS 
5 MINUTE INTERVALS
Page 23 
Page 24 
Page 25 
Page 26
L i s t  of a b b r e v i a t i o n s
Observat ion Record
Percentage o-f t ime spent  wi th groupings o-f c h i l d r e n  
Mean percentage of t ime spent  wi th groups
A p p e n d i x  -  p a g e  22
A B B R E V I A T I O N S  USED IN R E C O R D I N G S
I=Individual child: Teacher fo c u s i n g  on an individual child 
G = G r o u p  o f  children: Te a c h e r  fo c u s i n g  on a group of c h i ldren 
C = W h o l e  class: T e acher f o c u s i n g  on the w h ole class
Q = U t terance: T a lking to chi Id(ren)
N =No action with child: Observing work, silent Barking *
S = S i l e n t  action: Pointing, showing, de a o n s t a t i n g 
U=Unobserved: Out of r e s e a r c h e r  sight 
H = H e a r i n g  rea d e r s
B =Be t w e e n  children: R o u t i n e  activi t i e s ,  aoving bet w e e n  grou p s
A = T e a c h e r  A H =Te a c h e r  H J=Te a c h e r  J L=Tea c h e r  L M = T e a c h e r  H
A p p e n d i x  -  p a g e  23
TABLE OF TEACHER OBSERVATIONS AT 5 MINUTE INTERVALS5 nins 1 2 3 4 5T E A C H E R  A1 C S C 8 C 8 C S C 8 C2 C S C 8 C S I 6 C 8 C3 C S C 8 C 8 I 6 C S I4 C S C S C 8 I 8 C N C5 C 0 C S C S C S C S C6 C S C S I N C 8 c a C7 C S C S C 8 I 8 C S I8 C S C Q C S I 8 C S 69 C 0 I Q C 8 I 8 C 8 CT E A C H E R  H1 8 8 6 8 I 6 C N G N G2 6 Q I 8 6 8 C N3 6 0 8 8 6 S G 8 6 N4 C N 6 N 6 8 6 8 C N 65 6 N G 8 I 8 6 N6 C N G 8 G 8 G 8 G N I7 C N 6 6 6 8 C N8 6 Q I 8 I 6 G N I S G9 6 S 6 N 6 8 6 S B N BTEA C H E R  J1 C N C N 6 8 G 8 I 8 G2 6 Q G 8 6 8 6 N 6 8 G3 6 8 G 8 G 8 I 8 6 N G4 6 N G H B N 6 8 6 8 65 I S G N I S C N I 66 6 8 6 8 I 6 6 8 I S I7 I 8 I 8 U I 8 C N 68 6 S I 6 6 8 I 8 I N I9 I 8 I S I H I S I 8T E A C H E R  L1 6 8 G 8 G 6 I 8 G 6 G2 C 8 C H C 8 B N I 8 G3 C 6 C 8 G 8 6 H G H G4 C H C N 6 8 6 8 6 H G5 C H 6 H G 8 6 H I 8 I6 C H C N 6 8 6 8 6 H 67 C N C 8 6 N G 8 G L G8 C N 6 8 G H I 8 I 8 69 C N C N G 8 G H G H GT EA C H E R  HI I 8 B N B N I 8 I 8 G2 I 8 I 8 I H I S I H B3 I N G N B N I 8 I S B4 I N I 6 I N B N B N B5 I 8 U I N B N I 8 B6 I S I S B N I S B N B7 B N B N I 8 I S B N B8 I N B N B N I 8 I 8 I9 U I 8 I N I 8 I 8 B
b 7 8 9 10 11 12
N 6 8 G 8 G 8 G 88 C 8 6 8 6 86 C 8 6 NN I H 6 N G 8 C NN I 8 I 8 G 8 G N8 C 8 C 8 C N 6 N8 C 8 I 8 I 6 C N G N C NS I 8 C 8 6 8 G N C NS C 8 I 8 C N
N
N 6 6 C N
8 6 S I S G 8 C N
NN B N
8 G 8 I S8 I 6NN
S G 88S I 8 I 6
8 G H G H 6 8 G H8 ' 6 8 6 6 6 H G H I 8 6 68 G H G 8 C N G H G N G N8 G 6 G H 6 8 ' B N G N 6 H8 G H G N 6 6 6 H G H G 88 6 6 G 8 6 N G H C NN G 8 U G N 6 8 G H C H8 6 6 I HH G N 6 8
N B N I N I 8N I H I 8N I S I S UN I N I 8 B H I 8 I 8N I 8 C NN 6 N I H I HN I 6 I 8 B N6 B N I 8 B N I NN I 8 B N I S B N I 8
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PERCENTAGE OF TIME SPENT WITH GROUPS OF CHILDREN FOR EACH OBSERVED LESSON
LES S O N AI AG AC AB HI HG HC HB
i -00.0 40.0 60.0 00.0 16.7 66.7 16.7 00.002 11.1 22.2 66.7 00.0 25.0 50.0 2 5.0 00.03 25.0 12.5 62.5 00.0 00.0 100.0 00.0 00.04 20.0 20.0 60.0 00.0 00.0 62.5 37.5 00.05 20.0 20.0 6 0.0 00.0 25.0 75.0 00.0 00.06 10.0 10.0 80.0 00.0 20.0 60 . 0 20.0 00.07 3 3.3 08.3 58.3 00.0 0 0.0 5 0 . 0 50.0 00.08 18.2 27.3 54.5 00.0 50.0 50.0 00.0 00.09 33.3 0 0.0 66.7 0 0.0 00.0 57.1 00.0 42.9
LES S O N J.I J6 JC JB LI LG LC LB
1 25.0 50.0 25.0 00.0 10.0 90.0 0 0.0 00.02 14.3 85.7 00.0 00.0 16.7 50.0 25.0 08.33 16.7 83.3 00.0 00.0 0 0 . 0 75.0 25.0 00.04 00.0 83.3 0 0.0 16.7 00.0 75.0 16.7 0 8.35 60.0 20.0 20.0 00.0 16.7 75.0 08.3 00.06 42.9 57.1 00.0 00.0 0 0.0 7 2.7 27.3 00.07 60.0 20.0 20.0 00.0 00.0 72 . 7 27.3 00.08 75.0 25.0 00.0 00.0 37.5 5 0.0 12.5 00.09 100.0 00.0 00.0 0 0.0 00.0 75.0 25.0 00.0
L E S S O N MI MG MC MB
1 56.6 11.1 00.0 33.32 87.5 00.0 00.0 12.53 62.5 12.5 00.0 25.04 63.6 00.0 00.0 36.45 57.1 00.0 14.3 28.66 55.6 11.1 00.0 3 3.37 44.4 00.0 00.0 56.68 60.0 00.0 00.0 40.09 70.0 00.0 00.0 30.0
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MEAN PERCENTAGE OF TINE SPENT WITH GROUPS OF CHILDREN OVER NINE LESSONS
TOTAL
AF r e q u e n c y  17 16 56 00 89P e r c e n t a g e  19.1 18.0 62.9 00.0
HF r e q u e n c y  08 34 09 03 54P e r c e n t a g e  14.8 6 3 . 0  16.7 5.6
JF r e q u e n c y  24 28 04 01 57P e r c e n t a g e  42.1 49.1 07 . 0  01.8
LF r e q u e n c y  08 68 IB 02 96P e r c e n t a g e  0 8 . 3  70 . 8  18.8 02.1
HF r e q u e n c y  50 03 01 27 81P e r c e n t a g e  61.7 0 3 . 7  01.2 33.3
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DA TES OF B I R T H  OF T A R G E T  CH I L D R E N
Teacher J DoB Age at testPeter 13.03.80 5.25David 17.01.80 5.42Nathan 11.01.80 5.42E l izabeth 23.03 . 8 0 5.25Edna 11.01.80 5.42Janes 20.04 . 8 0 5.17
Te a c h e r  LDavid 15.01.80 5.42C a r o l i n e 02 . 0 1 . 8 0 5.42Enina 0 3 . 04.80 5.17Stuart 13.03.80 5.25Nathan 0 4 . 0 2 . 8 0 5. 3 3Mat t h e w 10.03.80 5.25
Teacher HLvndsay 12.03.80 5 . 2 5Da n i e l l e 19.04.80 5.17Joanne 29 . 04.80 5 . 1 7Ben 29.01 . 8 0 5.42Nathan 0 3 . 0 3 . 8 0 5.25Craig 03 . 0 4 . 8 0 5.17
T e acher AKate 0 5.02 . 8 0 5.33Mi c h e l l e 2 2 . 02.80 5.33Helen 03.04.80, 5.17Peter 0 2 . 04.80 5.17Ma tthew 01 . 0 3 . 8 0 5.25David 17.04.80 5.17
Teacher MLeanne 19.02.80 5.33Clare 01 . 0 1 . 8 0 5.42Claire 03 . 0 3 . 8 0 5 . 2 5Robert 0 6 . 0 3 . 8 0 5 .25Neal 19.01.80 5.42Daniel 17.03.80 5.25
Hean ages at testTEA C H E R  J 5.32TE ACHER L 5.31T E A C H E R  H 5.24TE ACHER A 5.24TEA C H E R  N 5.32
Overall Mean 5.29
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A D M I N I S T R A T I O N  OF TEST 1: C o u n t i n g  m o v e a b l e s
M a t e r i a l s  used
Green,  n o n - i n t e r l o c k i n g ,  p l a s t i c  18mm cubes.
P r e s e n t a t i  on
A number o-f cubes were placed on the t a b l e  in -front o-f the c h i l d  in a 
random order .
Order o-f p r e s e n t a t i o n  
4,  9,  7,  15, 11 cubes.
I n i t i a l  statement
" I  am going to put some cubes on the t a b l e .  I want you to count how 
many t her e  a r e . "
(Four cubes were then p l a c e d o n  the t a b l e ) .
Quest i  on
"How many cubes are there?"
(A-fter the c h i l d  had counted and responded the cubes were removed.
The i n i t i a l  s tatement  and quest ion were then repeated -for 9, 7,  15 and 
11 cubes) .
Response
A record was kept  o-f how the c h i l d  counted;  Touching;  Moving; P o i n t i n g  
at ;  Eye or head movement; Immediate response.  Any i n c o r r e c t  response  
was recorded (APPENDIX 6 ) .
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A D M I N I S T R A T I O N  OF TEST 2:  C o u n t i n g  F i x e d  o b j e c t s
M a t e r i a l s  used
Gummed 25mm diameter  c i r c l e s  stuck on 170mm by 210mm card r e c t a n g l e s .  
The c i r c l e s  were in l i n e s  but i r r e g u l a r l y  spaced.
Pr e s e n t a t i  on
One card at  a t ime was placed in -front o-f the c h i l d .
Order of p r e s e n t a t i on  
2,  10, 6,  14 and 12 c i r c l e s .
I n i t i a l  s tatement
" I  am going to show you some c i r c l e s .  I want you to count  how many 
t he r e  a r e . "
(The card showing 2 c i r c l e s  was then placed in -front o-f the c h i l d ) .
Quest i  on
"How many c i r c l e s  are there?"
(A-fter the c h i l d  had counted and responded the card was removed.  The 
i n i t i a l  s tatement  and quest ion was then r epeated -for 10, 6,  14 and 12 
c i r c l e s )  .
Response
A record was kept  of haw the c h i l d  counted;  Touching;  P o i n t i n g  a t ;  Eye 
or head movement; Immediate response.  Any i n c o r r e c t  response was 
recorded.  (APPENDIX 6)
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A D M I N I S T R A T I O N  OF TEST 3 :  V i s u a l  c o u n t i n g
M a t e r i a l s  used
A f l a p - j a c k  made from s i x t een  50mm squares.  Ten of the squares showed 
p i c t u r e s  of teddy bears on 45mm diameter  c i r c l e s .  The f l a p - j a c k  could,  
be f o l ded to show d i f f e r e n t  numbers of teddy bears.  The unfolded  
p a t t e r n  was:
T * *  *
T T T T 
T T T *
T T *  *
(Teddy bears are shown by the l e t t e r  T and blank squares by the  
a s t r i s k  * ) .
P r e s e n t a t i  on
The f l a p  jack was fo l ded  to show a number of teddy bears to the c h i l d  
A number of blank squares could a lso be seen.  The c h i l d  could not  
touch the f l a p - j a c k .
The fo l ded p a t t e r n s  shown to the c h i l d  were:
T *  *  *  * *  T *  T T T T  T * *  *
T T T T  T T  T T  T T T *  T T T T
T *  T T  T T * *  T T T *
* *  T T
Order of p r e s e n t a t i o n
The c h i l d  was shown 5,  3,  7,  9 and 8 p i c t u r e s  of teddy bears.
I n i t i a l  statement
"I  am going to show you some p i c t u r e s  of teddy bears.  I want you to  
count how many t h e r e  are .  "
(The f l a p - j a c k  was then fo l ded  to show 5 teddy bear s ) .
Quest i  on
"How many teddy bears are there?"
( A f t e r  the c h i l d  had counted and responded the f l a p - j a c k  was f o l ded  to 
show the next  number. The i n i t i a l  s tatement  and quest ion was then 
repeated f o r  3,  7,  9 and 8 teddy be a r s ) .
Response
A record was kept of how the c h i l d  counted;  Po i n t i ng  a t ;  Eye or head 
movement; Immediate response.  Any i n c o r r e c t  response was recorded  
(APPENDIX 6 ) .
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A D M I N I S T R A T I O N  OF TEST 4:  A u r a l  c o u n t i n g
M a t e r i a l s  used
A tape recor der  and tape wi th a recordi ng of a b e l l  being rung at  2
second i n t e r v a l s .  Between each set  of r i ngs  t he r e  was was a pause.
Present a t  i on
The recordi ng was played to the c h i l d ,  i f  the c h i l d ' s  response was 
slow the tape was paused between the d i f f e r e n t  sets  of r i n g s .
Order of p r e s e n t a t i on
The number of r i ngs  were 3,  8,  5,  10 and 13.
I n i t i a l  s tatement
" I  am going to play you a tape of a b e l l  r i n g i n g .  I want you to t e l l
me how many t imes i t  r i n g s . "
Quest i  on
"How many t imes does the b e l l  r i ng?"
( A f t e r  the c h i l d  had counted and responded the tape cont inued to the  
next  set  of b e l l  r i n g s .  The quest ion was then r e p e a t ed ) .
Response
A record was kept  of any i n c o r r e c t  response (APPENDIX 6 ) .
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A D M I N I S T R A T I O N  OF TEST 5:  N u m e r a l  r e c o g n i t i o n
M a t e r i a l s  used
A - f l i p - board  showing number symbols.  The - f l i p - board  was 21 Omm by 
147mm cards on which were w r i t t e n  60mm high number symbols in the  
range 0 - 20 .
P r e s e n t a t i  on
The c h i l d  was shown one number symbol at  a t ime.  A-fter the response  
the card was - f l ipped over to reveal  the next  number symbol .
Order of p r e s e n t a t i on
The number symbols were shown in the order :  3,  0,  2,  4,  1, 5,  7,  6,  9,  
10, 8,  11, 13, 15, 12, 14, 18, 16, 20,  19,  17
I n i t i a l  statement
" I  am going to.  show you some numbers.  I want you to t e l l  me what each 
number says ."
Quest i  on
There were no quest ions or subsequent  s t a t ements .  The t e s t  was 
undertaken wi th r esear cher  s i l e n c e .
Response
A record was kept o-f any numeral  a c h i l d  could not recognise  
(APPENDIX 6 ) .
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A D M I N I S T R A T I O N  OF TEST 6 :  N u m e r a l  o r d e r
M a t e r i a l s  used
Blank p l ay i ng  cards (88mm by 58mm) on which were w r i t t e n  40mm high 
number symbols.
Pack A showed numerals in the range 0 - 10 .
Pack B showed numerals in the range 11-20.
Pr e s e n t a t i  on
The c h i l d  was given the cards -from Pack A to put in or der .  On 
comple t ion,  the cards were gathered t o g e t h e r .  Pack B was then given  
to the c h i l d  be put in "order.
Order of p r e s e n t a t i on
Pack A's random order  was: 1, 3,  6,  9,  0,  2,  5,  7,  10, 8,  4 
Pack B's random order  was: 11, 16, 17, 19, 14,  12, 20,  18,  15, 13.
I n i t i a l  statement
"I  am going to g ive  you a pack of cards.  On the cards are w r i t t e n  
numbers. The numbers are a l l  mixed up. I want you to sor t  the numbers 
out -for me. "
(This statement  was l a t e r  repeated wi th the second pack of c a r d s ) .
Quest ion
There were no quest ions or subsequent s t a t ements .  The’ t e s t  was 
undertaken wi th resear cher  s i l e n c e .
Response
A record was kept of the order  in which the numerals were placed  
(APPENDIX 6) .
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ADMINISTRATION OF TEST 7: Matching numeral  to q u a n t i t y
M a t e r i a l s  used
Quant i t y  cards were 100mm by 160mm r e c t an g l e s  on which were stuck 16mm 
diameter  p l a s t i c  counters .  There were f i v e  cards which had 4,  7, 9,
12 and 15 counters on them. The counters were in l i n e s  but  
i r r e g u l a r l y  spaced.
Numeral cards were 88mm by 58mm blank p l ay i ng  cards on which were 
w r i t t e n  40mm high number symbols.  The number symbols were 4,  7, 9,  12 
and 15.
P r e s e n t a t i  on
The q u a n t i t y  cards and numeral  cards were randomly placed on the t a b l e  
in f r o n t  of the c h i l d .
I n i t i a l  statement
"Here are some cards wi th counters on them. Here are some cards wi th  
numbers on them. I want you to match the numbers to the c o unt e r s . "
Quest ion
There were no quest ions or subsequent s ta tement s .  The t e s t  was 
undertaken wi th r esear cher  s i l e n c e .
Response
A record was kept of the order  in which the c h i l d  at tempted the match 
and of any i n c o r r e c t  match.  The count s t r a t e g y  was a lso recorded:  
Touch; Immediate response;  Eye or head movement; Po i n t ;  V i sual  match 
(APPENDIX 6 ) .
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APPENDIX 6 
RESULTS OF COUNTING TESTS
Count ing Tests* 1 and 2 Page 41
( S t r a t e g i e s  Employed)
Counting Tests 3 and 4 Page 42
( S t r a t e g i e s  Employed)
Counting Tests 1 and 2 Page 43
( S i l e n t  Counting or Counting Aloud)
Counting Tests 3 and 4 Page 44
( S i l e n t  Counting or Count ing Aloud)
Counting Test  5 Page 45
Counting Test  6 Page 47
Counting Test  7 Page 48
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R E S U L T S  OF C O U N T I N G  T E S T S  i and 2 (Strategies employed)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ M O V E A B L E S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FI XEDNos USED ORDER 4 9 7 15 11 2 10 6 14 12T E A C H E R  A:KATE I E E EM E I T E T TM I C H E L L E I E I E1 4 E I E E E EHELEN I E7 E E13 E9 I E9 E5 E ElOP E TER T T T TM T I T9 T T TilMAT T H E W M M M M M I T T T TilDAVID I P P P P I P P T P
T E A C H E R  H:L Y NDSAY E E8 E T16 T9 I E E T ED A N I E L L E M M M M M T T T T T13JOA N N E T TB T6 T17 T 12 I T9 T5 T13 TIOBEN I M T Mi 6 H I T T T TN ATHAN P P8 E E12 P I T T T12 TilC R AIG M M M M M I Til T T Til
TEA C H E R  J:PETER T T T T14 T I T7 T T TD A VID T T T T T I T9 13 T 1 5 TilNATH A N I TIO E6 T T I T E E16 EE L I Z A B E T H E T T T16 T I T T T TEMMA I M E M M I T T T 111J A MES P M P M17 M I Til P T T
T E ACHER L:DAVID NT MT MT MM MT I T9 T T TC A R O L I N E I P P P16 ElO E E E E ElOEMMA M M M M M I T9 T T4 T3S TU A R T I T T T14 T12 I T9 T T T13NAT H A N T T T M8 M12 T T9 T TB T18M A T T H E W I T P T T I P E T Pit
T E A C H E R  M:L EA N N E I m CO E E E3 I E E E EC L ARE M H M M M T T T T15 TCLA I R E I T T T14 T I Til P5 T13 TROB E R T M H M M1 7 M I T T T13 TilNEAL M M H H16 M I T T T TilDAN I E L I T T T16 T I T T5 T T
NOTES:
NUMBERS ENTERED IN THE TABLE ARE THE STATED INCORRECT RESPONSES
1= IMMEDIATE RESPONSE M=MOVE T=TOUCH P=POINT E=EYE/HEAD MOVEMENTS
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R E S U L T S  OF C O U N T I N G  T E STS 3 and 4 (Strategies employed)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ VIS U A L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ AURALNos USEDORDER_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 3 7 9 8_ _ _ _ _ _ _ _ _ _ _ _ 3 8 5 10 15TEA C H E R  A:KATE E I E E E 4 11M I C H E L L E E I E6 E EHELEN E I E E E 5 4 12 9P ETER E I I P P 6 12MA T T H E W P I P P P 5 10 3 13 8D A VID I I I E I 12
TEACHER HsL YNDSAY E I E E E 12D A N I E L L E E I E8 E8 EJOA N N E E4 I E E E6 14BEN P I P E E 12NATHAN 14 I E6 EB E7 4C R AIG E I P P P
T E ACHER JPETER I I I P PDAVID 14 I 16 17 19NATHAN I I E E EE L I Z A B E T H P I P P PEMMA I I P P PJAMES E I E E E
TEA C H E R  L:DAVID E I E E E 11 14C A R O L I N E E E E E E7E MMA E4 1 E E2 E6 5STU A R T E I E P P 15N ATHAN E E E E E 12 18MAT T H E W E I E E8 E 12 15
T E ACHER M:LEA N N E E I E E E 7CL ARE E I E E7 E 10 7 14CLA I R E P6 I P P PROB E R T E E E6 E E 6 12NEAL E I P - P P 12DANIEL I I I I I 2 12 8 5 4
NOTES:J:NA T H A N - C L A P P E D  TO THE SOU N D S  AND C O U N T E D  THE CLAPS 
L : S T U A R T -  CL A P P E D  FOR 10 A ND 13 AND C O UNTED THE CLAPS
N UMBERS ENT E RE D  IN THE T A B L E  ARE T HE STATED I NCORRECT R E S P O N S E S  1= IM MEDIATE R E S P ON S E  M=M O V E  T=T O U C H  P = P O I N T  E = E Y E / H E A D  MOVE M E N T S
RESULTS OF COUNTING TESTS 1 and 2
(Silent Counting or Counting Aloud)
MOVEA B L E S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FIXED(os USED ORDER 4 9 7 15 11 2 10 6 14 12TEACHER A:KATE I S s S S I S S S SM I C H E L L E I S I S14 S I S S S SHELEN I S7 S S13 S9 I S9 S5 S S10P E T E R S S S S S I S9 S S SllMA TTHEW C c C C C I C C C CllDAVID I s S S S I S S S S
EAC H E R  H:L YNDSAY c C8 C C16 C9 I C C C CD A N I E L L E c C C C C C C C C C13JOANNE c CB C6 C17 C12 I C9 C5 C13 CIOBEN I C C C16 C I C C C CNAT H A N c C8 C C12 C I C C C12 CllCR AIG c C C C C I Cll C C Cll
T E A C H E R  J:PETER C C C C14 C I S7 S S SDAVID C C C C C I S9 13 S15 SllNAT H A N I SIO S6 S S I S S S16 SE L I Z A B E T H C C C C16 C I C C C CEMMA I S S S S I S S S 111JAMES S S S S 17 S I Sll S S S
TEA C H E R  L:DAVID S S S S S I S9 S S SC A R O L I N E I S S S16 SIO C C C S CI OEMMA C C C C C I C9 C C4 C3STU A R T I S S S14 S12 I C9 C C C13N ATHAN S S S C8 C12 S S9 S CB C18M A TTHEW I S S S S I S S S Sll
T E ACHER H:LEANNE I SB s s S3 I S s S SC L ARE C C c c C C C c C 1 5 CCLAIRE I c c S14 C I Cll C5 C1 3 CROBERT C c c C 17 C I C C C 13 CllNEAL S c s C16 C I c C C CllDANIEL I s s SI 6 S I s S5 S S
NOTES:
NUMBERS ENTERED IN THE TABLE ARE THE STATED INCORRECT RESPONSES
1= IMMEDIATE RESPONSE S= SILENT C= COUNT ALOUD
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RESULTS OF COUNTING TESTS 3 and 4
(Silent Counting or Counting Aloud)
VISU A L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ A U R A LN os USED O R DER 5 3 7 9 8 3 0 5 10 13T E A C H E R  A:KATE S I S S S S S S4 S SllM I C H E L L E S I S6 S S C s C S SHELEN C I C C c S S5 S4 S 12 S9P ETER S I I S s S S S6 S S12MAT T H E W C I C C c S5 SIO S3 S1 3 SBD AVID I I I C I S C S C S12
T E A C H E R  H:L YNDSAY C I C C c C C C C C12D A N I E L L E S I S8 S8 s C C C C CJOAN N E C4 I C C C6 C C C C C14 •BEN C I C C C C c C C C12N A T H A N 14 I S6 SB S7 C c S4 C CC R AI6 S I S S S C c C C C
T E A C H E R  JPETER I I I S S C c C C CD AVID 14 I 16 17 19 C c C C CNATHAN I I S S S C4 C I O C6 C8 C9E L I Z A B E T H S I S S S C s S C CEMMA I I S C C C s S S SJAMES S I S S S S s S S S
TEA C H E R  L:DAVID S I S S S C c C Cll C14C A R O L I N E C C C C C7 C c C C CEMMA C4 I C C2 C6 C S5 C C CSTU A R T S I S S C C c C C C15NATHAN S S S S S C c C S 12 S18M A T T H E W S I S CO CO S S s S S1 2 S15
T EA C H E R  M:L E A N N E S I S c S c C7 s C CC L A R E S I S S7 S c CIO C7 C S14C LAI R E C6 I C c C c c C C CR O B E R T C C C6 C C c C6 C C C12NEAL S I C C C c C C C C 12DAN I E L I I I I I S2 S12 SB S5 S4
NOTES:
NUMBERS ENTERED IN THE TABLE ARE THE STATED INCORRECT RESPONSES
1= IMMEDIATE RESPONSE S= SILENT C= COUNT ALOUD
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RESULTS OF TEST 5: NUMERAL RECOGNITION
0-10 11-20
T E A C H E R  A: KATEM I C H E L L EH ELENP E TERM A T T H E WDAVID
T E A C H E R  H: L YN D S A Y D A N I E L L E  JOANNE BENNATHANC R AIG
T EACHER J: PETER  D A VID NATHAN ELIZ. EMHA J A MES
C O R R E C TC O R R E C TC O R R E C TCOR R E C TC O R R E C TC O R R E C T
6 9 CO R R E C T BC O R R E C TC O R R E C TC O R R E C T
C O R R E C TC O R R E C TC O R R E C TCOR R E C TCOR R E C TCO R R E C T
C OR R E C T COR R E C T  12 14 16 17 IB 19 1517 18 19 17
ALL ERRO R S  C OR R E C T11 12 13 14 15 16 IB 20
12 2011 13 15 16 17 20COR R E C T
C O R R E C T  12 13 15 16 17 18 19COR R E C T  12 13 14 15 16 17 19C ORRECT C O R R E C T
T EA C H E R  L: D A VID C A R O L I N E  EMHA S TU A R T NATHAN M A T T H E W
T EACHER M:
CO R R E C T
80 4 6 C OR R E C T 0 4 6 COR R E C T
7 8 9 10
C OR R E C T A LL ERRORS A L L  ERRO R S 
11A L L  E R R O R S 17 19
LEAN N E 6 17 19 20C L A R E C O R R E C T 12 19 20C LAIRE 0 9 10 12 13 14 15 16 17 18ROBERT COR R E C T 12 14 18 20N EAL COR R E CT 12 13 15 18 20DANIEL CO R R E C T 12 13 14 15 17 18 20
NOTES:
N U MBERS NO T  ATTEMPTED, OR INC O R R E C TL Y  STATED, ARE E N T E R E D  IN THE TABLE.
THE N U M E R A L S  O R DER WAS:3 0 2 4 1 5 7 6 9 10 8AND11 13 15 12 14 18 16 20 19 17
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PAUSES MADE DURING TEST 5 (NUMERAL RECOGNITION)
NUM E R A L  P A U S E S  CO R R E C T  A F T E R  PAUSE
0 3 0
1 0
2 1 1
3 0
4 2 0
5 2 2
6 2 0
7 1 0
8 2 1
9 5 2
10 3 1
11 4 0
12 16 - 8
13 11 4
14 5 1
15 11 5
16 8 3
17 9 2
18 6 0
19 9 2
20 9 0
The nuaber of disti n c t  pauses and subs e q u e n t  c o rrect r e s p o n s e s  after the p a use are shown in the table.
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RESULTS OF TEST 6: NUMERAL ORDER
0-10 11-20
T E A C H E R  A:K ATE C O R R E C T  COR R EC TM I C H E L L E  C O R R E C T  C O R R E C TH E L E N  C O R R E C T  C O R R E C TP E T E R  C O R R E C T  11-14 17-20 16 15M A T T H E W  C O R R E C T  CO R R E C TD AVID C O R R E C T  CO R R E C T
T E A C H E R  H:L Y N D S A Y  C O R R E C T  12-14 17-20 16 11 15D A N I E L L E  C O R R E C T  COR R E C TJ O A N N E  C O R R E C T  C O U L D  N OT DOBEN 1-10 0 C O ULD NO T  DONATH A N  C O R R E C T  C O U L D  N OT DOC R A I G  C O R R E C T  11 12 15 14 13 19 17 18 16 20
T E ACHER J:P E T E R  C O R R E C T  COR R E C TD A VID 0- 7  9 8 10 13 15 18 11 12 17 20 16 14 19NATHAN C O R R E C T  COR R E C TELIZ. 1-10 0 COR R E C TEMMA C O R R E C T  C O R R E C TJ A MES C O R R E C T  COR R EC T
T E A C H E R  L:D A VID C O R R E C T  CO R RE C TC A R O L I N E  1-10 0 C O ULD NOT DOE MMA 1 2 C O U L D  NOT DO C O ULD NOT DOS T U A R T  1-10 CO R R E C TN ATH A N  1-5 7 10 8 9 0 6 C O U L D  NOT DOM A T T H E W  C O R R E C T  C O R R E C T
T EACHER N:L E A N N E  C O R R E C T  C O ULD NOT DOC L A R E  1-10 0 11-13 18 17 19 15 14 20 16C LA I R E  1-8 10 9 0 C OULD NO T  DOR O B E R T  C O R R E C T  11-13 15 19 16 14 18 17 20NEAL C O R R E C T  15 18 20 17 11 16 14 12 19 13D A N I E L  C O R R E C T  C O U L D  NOT DO
NOTES:THE O R D E R  IN WHICH C H I L D R E N  PLA C E D THE C A RDS IS S H O W N  IN THE TABLE.
H . C R A I G  V E R B A L L Y  C O U N T E D  11-20 CORRECTLY, P O I N T I N G  TO HIS INCORRECT SEQUENCE.J . D A V I D  V E R B A L L Y  C O U N T E D  0-10 C O R RECTLY, P O I N T I N G  TO HIS I NCORRECT SEQUENCE.M . C L A I R E  V E R B A L L Y  C O U N T E D  0-11 CORRECTLY, P O I N T I N G  TO HER I N CORRECT SEQUENCE.L . S T U A R T  HID THE CARD S H O W I N G  0, HE SAT ON IT.H . D A N I E L L E  PICK E D  'RANDOM* NU M B E R S  FROM A S P R E A D  AND P L A C E D  THEM IN SEQUENCE, L E A V I N G  G A P S  FOR M I S S I N G  N U MBERS
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R E S U L T S  OF TEST 7: M A T C H I N G  N U ME R A L  TO QU A NTITY
Q4 Q7T E A C H E R  A:KATE 1 I 2 IM I C H E L L E 3 I 2 EH E LEN 1 I 2 EP E T E R  • I E 5 IMA T T H E W i I 4 ITDAVID 2 I 5 I
TEACHER HL Y N D S A Y 2 T 1 TD A N I E L L E 1 I 2 EJ OAN N E 2 P 3 PBEN 2 I 4 TN ATHAN 5 I 3 TC RAIS 1 I 2 T
T E ACHER J:P E TER 3 I 1 TDAVID 5 T 4 TN ATHAN 1 I 3 EELIZ. 1 T 2 TEMMA 3 I 1 TJAMES 1 I 5 I
TEA C H E R  L:D A VID 1 I 4 IC A R O L I N E 2 I 5 TEMMA NOT DONE NOT DOtSTUA R T 1 I 4 TN ATH A N 1 T 2 TM A T T H E W I T 3 ' I
T E ACHER H:L EA N N E 1 I 2 TC L A R E 1 I 2 IC LAI R E 2 IT 4 ITR OB E R T 2 T 1 TNEAL 1 T 2 TDANIEL 1 T 2 T
Q9 QI2 Q15
3 E 5 I 4 T1 E 4 E 5 I3 T 4 T 5 I2 E 4 T 3 T2 T 5 I 3 T3 T 4 T 1 T
3 N15 5 I N7 4 I N123 5 V 4 V1 5 T 4 T3 1 T 5 I1 4 T 2 T4 3 T 5 I
4 T 5 T N15 2 I N1 22 T 3 T 1 T2 E 4 T 5 T4 T 5 T 3 T4 T 5 I 2 T3 T 2 T 4 T
5 I 2 I 3 I4 T 3 T N15 1 T N 12NOT DONE NOT DONE NOT DONE2 T 3 T 5 I3 T N7 NOT D O N E NOT DONE2 I 4 I 5 I
3 T 4 T 5 T3 T 4 T 5 T5 IT 1 IT 3 IT5 T 4 T 3 T4 T 3 T 5 T3 T T T N15 5 T
NOTES:N = N U M E R A L  CARD Q = Q U A N T I T Y  CARDI = I M M EDIATE T = T O U C H  E = E Y E / H E A D  M O V E M E N T  P = P O I N T  V = V I S U A L  M A T C H
THE N U M B E R S  IN THE T A BLE SHOW THE O R D E R IN W H I C H N U M E R A L  C A RDS WERE P L A C E D  ON Q U A N T I T Y  C A RDS
\
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APPENDIX 7 
ANALYSIS OF COUNTING TESTS
Raw t e s t  scores Page 51
ZSCORES Page 52
Percentaged scores Page 53
ANQVA on percentaged scores Page 54
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RAH TEST SCOR E S  FOR TH E  3 0  TARG E T  C H I L D R E N  ON S E VEN C O U N T I N G  T E S T S
R E S U L T S  BY 'MICRQTAB'
TE A C H E R  A = ROWS 1-6 T E A C H E R  H = ROWS 7-12 T E ACHER J = ROWS 13-18 TE A C H E R  L = ROWS 19-24 TEA C H E R  M = R O W S  25-30
.PRINT C 1 -C 7  R AW SCO R E S
ROW TEST1 TE ST2 TEST3 TE ST4 TEST5 TEST6 TE ST71 5 5 5 3 21 21 52 4 5 4 5 21 21 53 2 2 5 1 15 21 54 5 3 5 7 20 19 55 5 4 5 0 18 21 56 5 5 5 4 20 21 57 2 5 5 4 ni 18 18 5 4 3 5 21 21 59 1 1 3 4 12 11 510 4 5 5 4 19 10 511 3 3 I 4 15 11 512 5 3 5 5 21 17 513 4 4 5 5 21 21 314 5 1 1 5 14 8 515 3 4 5 0 21 21 516 4 5 5 5 14 10 517 5 4 5 5 21 21 5IB 4 4 5 5 21 21 519 5 4 5 3 21 21 520 3 4 4 5 10 10 321 5 2 2 4 4 2 022 3 3 5 4 20 20 523 3 3 5 yf 8 5 I24 5 4 4 3 19 21 525 3 5 5 4 17 11 526 5 4 4 2 18 13 527 4 2 4 5 9 8 528 4 3 4 3 17 14 529 4 4 5 4 16 11 530 4 4 5 0 14 11 3
A p p e n d i  x p a g e  51
STANDARDIZED ZSCORES FOR THE 30 TARGET CHILDREN
R E SULTS BY 'HICROTAB*
TE ACHER A = RONS 1-6TEACHER H =  RONS 7-12TEA C H E R J = RONS 13-18T E ACHER L =  RONS 19-24TEA C H E R M = RONS 25-30
.PRINT C 1 -C7 ZSCORES
ROW T E S T  1 TEST 2 T E S T  3 TEST 4 TEST 5 TEST 6 T E S T  7
1 0 . 94105 1 .17900 0.59381 - 0 . 3 6 1 2 3 0. 9 2 6 9 4 0 . 9 5 5 0 5 0.4 5 1 8 8TL 0 .001O06 1.17900 - 0 . 2 5 4 4 9 0.9 1 3 6 9 0.9 2 6 9 4 0 . 9 5 5 0 5 0.4 5 1 8 83 -1 . 7 9 1 0 3 -1 . 4 0 9 0 5 0 . 59381 -1 . 6 3 6 1 4 - 0 . 3 2 7 5 7 0 . 9 5 5 0 5 0 . 451884 0.9 4 1 0 5 -0 . 5 4 6 3 7 0.59381 - 0 . 3 6 1 2 3 0.7 1 7 8 6 0 . 6 1 5 9 8 0.4 5 1 8 85 0 . 9 4 1 0 5 0 . 3 1 6 3 2 0.59381 -2 . 2 7 3 6 0 0. 2 9 9 6 9 0 . 9 5 5 0 5 0. 4 5 1 8 8
6 0.9 4 1 0 5 1.17900 0.59381 0 . 2 7 6 2 3 0.7 1 7 8 6 0 . 9 5 5 0 5 0 . 4 5 1 8 87 - 1 . 79103 1.17900 0. 59381 0. 2 7 6 2 3 -1 . 5 8 2 0 7 0 . 44644 -2 . 4 0 2 0 9
8 0. 9 4 1 0 5 0. 3 1 6 3 2 - 1 . 10228 0 . 9 1 3 6 9 0. 9 2 6 9 4 0 . 9 5 5 0 5 0 . 4 5 1 8 89 -2 . 7 0 1 7 2 -2 . 2 7 1 7 4 -1 . 1 0 2 7 8 0 . 2 7 6 2 3 - 0 . 9 5 4 8 2 - 0 . 7 4 0 3 0 0. 4 5 1 8 8
10 0. 0 3 0 3 6 1.17900 0.59381 0 . 2 7 6 2 3 0.5 0 8 7 7 - 0 . 9 0 9 8 4 0.4 5 1 8 8
11 -0 . 8 8 0 3 4 - 0 . 5 4 6 3 7 -2 . 7 9 9 3 7 0 . 2 7 6 2 3 -0 . 3 2 7 5 7 - 0 . 7 4 0 3 0 0.4 5 1 8 8
12 0.9 4 1 0 5 -0 . 5 4 6 3 7 0.59381 0. 9 1 3 6 9 0.9 2 6 9 4 0.27691 0 . 4 5 1 B 813 0.0 3 0 3 6 0. 3 1 6 3 2 0.59381 0. 9 1 3 6 9 0 . 92694 0. 9 5 5 0 5 - 0 . 9751014 0 .94105 - 2 . 2 7 1 7 4 -2 . 7 9 9 3 7 0 . 91369 - 0 . 5 3 6 6 5 -1.24891 0.4 5 1 8 815 -0 . 8 8 0 3 4 0. 3 1 6 3 2 0.59381 -2 . 2 7 3 6 0 0. 9 2 6 9 4 0.9 5 5 0 5 0 . 4518816 0.0 3 0 3 6 1.17900 0.59381 0.9 1 3 6 9 - 0 . 5 3 6 6 5 - 0 . 9 0 9 8 4 0.4 5 1 8 817 0. 9 4 1 0 5 0 . 3 1 6 3 2 0.59381 0.9 1 3 6 9 0. 92694 0 . 9 5 5 0 5 0. 4518818 0. 0 3 0 3 6 0. 3 1 6 3 2 0.59381 0 . 91369 0. 9 2 6 9 4 0 . 9 5 5 0 5 0. 4 5 1 8 819 0 . 9 4 1 0 5 0 . 3 1 6 3 2 0. 59381 - 0 . 3 6 1 2 3 0.9 2 6 9 4 0. 9 5 5 0 5 0 . 4 5 1 8 8
20 -0 . 88034 0.3 1 6 3 2 -0 . 2 5 4 4 9 0. 9 1 3 6 9 -1 . 3 7 2 9 9 - 0 . 9 0 9 8 4 -0 . 9 7 5 1 0
21 0. 9 4 1 0 5 -1 . 4 0 9 0 5 -1 . 9 5 1 0 8 0.2 7 6 2 3 - 2 . 6 2 7 5 0 - 2 . 2 6 6 1 2 -3.11 5 5 8
22 -0 . 88034 -0 . 5 4 6 3 7 0.59381 0. 2 7 6 2 3 0 . 71786 0.78551 0. 4 5 1 8 823 -0.88 0 3 4 - 0 . 5 4 6 3 7 0.59381 -0 . 3 6 1 2 3 - 1 . 7 9 1 1 6 - 1 . 7 5 7 5 2 - 2 . 4 0 2 0 924 0 . 9 4 1 0 5 0 . 3 1 6 3 2 -0 . 2 5 4 4 9 - 0 . 3 6 1 2 3 0. 5 0 8 7 7 0 . 9 5 5 0 5 0. 4 5 1 8 825 -0.88 0 3 4 1.17900 0.59381 0. 2 7 6 2 3 0. 0 9 0 6 0 - 0 . 7 4 0 3 0 0.4 5 1 8 826 0.9 4 1 0 5 0.3 1 6 3 2 -0 . 2 5 4 4 9 - 0 . 9 9 8 6 8 0. 2 9 9 6 9 - 0 . 4 0 1 2 3 0.4 5 1 8 827 0 . 03036 - 1 . 4 0 9 0 5 -0 . 2 5 4 4 9 0. 9 1 3 6 9 -1 . 5 8 2 0 7 -1.24891 0.4 5 1 8 8
2B 0 .03036 - 0 . 5 4 6 3 7 -0 . 2 5 4 4 9 - 0 . 3 6 1 2 3 0. 0 9 0 6 0 - 0 . 2 3 1 7 0 0. 4 5 1 8 829 0. 0 3 0 3 6 0 . 3 1 6 3 2 0.59381 0 . 2 7 6 2 3 - 0 . 1 1 8 4 8 - 0 . 7 4 0 3 0 0. 4518830 0 .03036 0.3 1 6 3 2 0.59381 - 2 . 2 7 3 6 0 - 0 . 5 3 6 6 5 - 0 . 7 4 0 3 0 -0 . 9 7 5 1 0
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PERCENTAGED TEST SCORES FOR THE 30 TARGET CHILDREN
TE ACHER A = RONS 1-6 T E A C H E R  H = RO H S  7-12 T EACHER J = ROHS 13-18 T E A C H E R  L = R O H S  19-24 T EACHER ft = R O H S  25-30
ROH TEST! T E ST2 TEST3 TEST4 T E ST5 T E ST6 'TEST71 100 100 100 60 100 100 1002 80 100 80 100 100 100 1003 40 40 100 20 71.4 100 1004 100 60 100 60 95.2 9 0.5 1005 100 80 100 0 8 5 . 7 100 1006 100 100 100 80 95.2 100 100
7 40 100 100 80 42.9 85.7 208 100 80 60 100 100 100 1009 20 20 60 80 57.1 52.4 10010 80 100 100 80 90.5 47.6 10011 60 60 20 80 71.4 5 2.4 10012 100 60 100 100 100 81 too
13 80 80 100 100 100 100 6014 100 20 20 100 66.7 38.1 10015 60 80 100 0 100 100 10016 80 100 100 100 66.7 47.6 10017 100 80 100 100 100 100 10018 80 80 100 100 100 100 100
19 100 80 100 60 100 100 10020 60 80 80 100 47.6 47.6 6021 100 40 40 80 19 9.5 022 60 60 100 80 95.2 95.2 10023 60 60 100 60 38.1 23.8 2024 100 80 80 60 90.5 100 100
25 60 100 100 80 81 52.4 10026 100 80 80 40 85.7 62 10027 80 40 80 100 42.9 38 10028 80 60 80 60 81 66.7 10029 80 80 100 80 76 52.4 10030 80 80 100 0 6 6.7 52.4 60
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TWO-WAY ANALYSIS OF VARIANCE ON PERCENTAGED SCORES OF TARGET CHILDREN
R ES U L T S  BY 'MICROTAB'
.PRINT C 1 - C 3 5  P E R C E N T A G E D  S C O R E S  FOR A N OVA
ROW A1 A2 A3 A4 A5 A6 A71 100 100 100 60 100.0000 100.0000 1002 80 100 80 100 100.0000 100.0000 1003 40 40 100 20 71 . 42 8 6 100.0000 1004 100 60 100 60 95.2381 90 . 4 7 6 2 1005 100 80 100 0 8 5 . 7 1 4 3 100.0000 1006 100 100 100 80 9 5.2381 100.0000 100
ROW H2 H3 H4 H5 H6 H7 J11 100 100 80 42.8571 8 5 . 7 1 4 3 20 802 80 60 100 100.0000 100.0000 100 1003 20 60 80 57. 1 4 2 9 52. 3 8 1 0 100 604 100 100 80 9 0 .4762 47 . 6 1 9 0 100 805 60 20 80 71. 4 2 B 6 52 . 3 8 1 0 100 1006 60 100 100 100.0000 80. 9 5 2 4 100 80
ROW J3 J4 J5 J6 J7 LI L21 100 100 100.0000 100.0000 60 100 802 20 100 6 6 . 6 6 6 7 3 8 . 0 9 5 2 100 60 803 100 0 100.0000 100.0000 100 100 404 100 100 66 . 6 6 6 7 47.6190 100 60 605 100 100 100.0000 100.0000 100 60 606 100 100 100.0000 100.0000 100 100 80
RO W L4 L5 L6 L7 Ml M2 M31 60 100.0000 1 0 0 .0000 100 60 100 1002 100 4 7 .6190 47 . 61 9 0 60 100 80 803 80 19.0476 9.5 2 3 8 0 80 40 804 80 95.2381 95.2381 100 80 60 805 60 3 8 .0952 23. 8 0 9 5 20 80 80 1006 60 9 0 . 4 7 6 2  100.0000 100 80 80 100
ROW M5 M61 8 0 . 9 5 23 8  52 . 38 0 9 52 85 . 7 1 4 2 9  61.90 4 7 63 42.85714 3 8 . 0 9 5 2 44 8 0 . 9523B 66.66 6 6 75 7 6 . 19048 5 2 . 3 8 0 9 56 66 . 6 6 6 6 7  5 2 . 3 8 0 9 5
.ANOVA 2 VARS. 0 REP.
H710010010010010060
5 LEV E L S  A. 7 L E V E L S  B, C1-C35
SOURCE SOS DF MSA 7689 . 7 0 9 47 4 1922.42737B 7463 . 6 2 6 46 6 1243.93774A B 16012.543 24 6 6 7.18929ERROR 111245.8 175 635.69031TOTAL 142411.68 209
HI40
100
208060
100
J280
2080
1008080
L3
1008040
100
10080
M48040
10060
80
0
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D E S I - S T I C K
A D e s i - s t i c k  was developed -from an o r i g i n a l  i dea  by Des Wi lson,  
P r i n c i p a l  L e c t u r e r ,  Mathemat ics Educat ion Cen t r e ,  S h e f f i e l d  C i t y  
P o l y t e c h n i c .  I t  i s  a metre long l engt h  of 25x25mm wood a l t e r n a t e l y  
pa i n t ed  b lack and whi t e  in ten c e n t i m e t r e  s e c t i o n s  on t h r e e  of i t s  
s i des .  The f o u r t h  s i de  i s  l e f t  b l ank .  There are  no numerals on the  
s t i c k .
PLATE 1: D e s i - s t i c k
View of sec t i oned s i de  of D e s i - s t i c k
PLATE 2: D e s i - s t i c k
View of blank s i de  s ide  of D e s i - s t i c k
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HOLDI NG NUMBERS
Holding numbers are  A4 p ieces of card which have numerals w r i t t e n  on 
them. The numeral  i s  w r i t t e n  on the back and f r o n t  of t he  card so
t h a t  c h i l d r e n  can see which numeral  they are hold ing by l ook i ng  at  the
back of the card.  This saves them having to look over the top of the  
card and g e t t i n g  an i n v e r t e d  p e r s p e c t i v e  of numerals.  A corner  i s  
removed from the top r i g h t  hand corner  of each card to enable  c h i l d r e n  
to hold them the ' r i g h t  way u p ' .
The range of  numerals used i s  d i s c r e t i o n a r y . I t  i s  u s u a l l y  in the 0 - 5
range g r a d u a l l y  i n c r e a s i ng  to 0 - 20 .
PLATE 3: Holding Numbers
iwmiiiiffttn'fifrMi
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WALKI NG NUMBERS
Walking Numbers are numerals w r i t t e n  on 300mm wide l en g t hs  of  v i n y l  
sheet .  I t  i s  a l a r g e  - f loor number t r a c k  wi th numerals in t he  range  
1-10 or 1-20 on which c h i l d r e n  walk -forwards and backwards.  The 
t r a c k s  can begin a t  zero i f  d e s i r ed .
PLATE 4: Walking Numbers
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FLOOR NUMBERS and  A C T I ON CARDS
Floor  Numbers are A4 s i zed pi eces  of card wi th  numerals w r i t t e n  on 
them. They are used in c o n j u c t i o n  wi th  Act ion Cards.  Act ion Cards 
are s ma l l e r  r e c t a n g l e s  of card on which are w r i t t e n  mathemat ica l  
st a t ements  or q ue s t i o ns ,  they are p laced on a p p r o p r i a t e  F l oor  Numbers.
Numbers are r ep r esen t ed  by words,  numerals or q u a n t i t y  on the Act ion  
Cards.  Some of the Act ion Cards have only one a p p r o p r i a t e  matching  
F l oor  Number w h i l s t  o t her s  have s e v e r a l .  This suggests to the  
c h i l d r e n  t h a t  t h e r e  i s  not always one ' c o r r e c t  answer '  to ques t i ons .
PLATE 5: F l oor  Numbers and Act ion Cards
Arunber bcheto
■ 3 on! 7
Tkrutarflfor
Arutarlscgpdlui
Omnore tan
A a a te il l
A p p e n d i x  -  p a g e  60
WASHI NG L I N E  NUMBERS
Washing Line Numbers are p ieces of card showing numerals which are  
f as t ened  to a c l o t h e s  l i n e  wi th  pegs.  The numeral  cards have a 
d i f f e r e n t  col our  on each s i de  so t h a t  they can be reversed to  
h i g h l i g h t  number p a t t e r n s  when pegged out  on the washing l i n e .
There are two types of  c l o t h e s  l i n e ,  t h a t  which has pegs permanent ly  
at t ached and t h a t  which has no pegs- a t t a c h e d .
PLATE 6: Washing L ine  Numbers
Washing Line Numbers wi th pegs a t tached
PLATE 7: Washing L ine  Numbers
2
Washing Line Numbers wi t hou t  pegs a t t ached
A p p e n d i x  -  p a g e  61
FLAP JACKS
A Flap Jack (Thomas and Wi lson 1983) i s  a square c o n s i s t i n g  of s i x t e e n  
s ma l l e r  squares t rapped between two l a y e r s  o-f t r a n s p a r e n t  s t i c k y  back 
p l a s t i c .  Some o-f the squares have p i c t u r e s  on them. The Flap Jack 
can be -folded in va r i ous  ways in order  to show d i f f e r e n t  q u a n t i t i e s  to 
the  c h i l d r e n .
PLATE 8: Flap Jack
A ' T e n ' Flap Jack
References
Thomas,A. and Wi l son, D.  (1983)  "Flap Jacks" Booklet  1 in the  s e r i e s  
"Maths A c t i v i t y  in the E a r l y  Years" Eigen P u b l i c a t i o n s
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NUMERAL CARDS
Numeral cards are  50mm :< 70mm pi eces  o-f card on which are w r i t t e n  
numerals ,  u s u a l l y  in the 0 - 10  or 0 -20  range.  Each c h i l d  has a set  
cards to ensure t h a t  everyone t akes p a r t  in the a c t i v i t i e s .
PLATE 9: Numeral  Cards
*34,
. r?
A p p e n d i x  -  p a g e  63
APPENDIX 9
Act ion Problems 
S t a t i c  Problems 
References
D E S C R I P T I O N  OF A C T I V E  WORD PROBLEMS
Page 66 
Page 68 
Page 69
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KI NG  a n d  QUEEN PROBLEMS
King and Queen problems i n v o l v e  c h i l d r e n  in a c t i n g  out  word problems  
using stand-up cardboard King and Queen f i g u r e s  wi th a basket  of red  
and green apples ( p l a s t i c  c o u n t e r s ) .  The f i g u r e s  are based on the  
c h a r a c t e r s  appear ing in "Lets Go Maths" produced by Granada T e l e v i s i o n  
which was watched by the c h i l d r e n .  They are enl ar ged phot ocopies  of  
the  p i c t u r e s  found in the T each er ' s  Notes which accompany the  
programme. The o u t l i n e s  were coloured in and stuck onto card .  A 
wooden block was f as t ened  behind the f i g u r e s  to make them stand  
u p r i g h t .  The word problems inc l uded c a t e g o r i e s  r e f e r r e d  t o  in  
resear ch  by R i l e y ,  Greeno and H e l l e r  (1983)  and Car pent er  and Moser 
( 1 9 8 2 ) .  The Problem c a t e g o r i e s  i nc l uded  those which i n vo l ved  some 
movement or ACTION to obt a i n  a s o l u t i o n  and those which were STATIC.  
The numer ica l  r e s u l t s  were of secondary impor tance t o  the a b i l i t y  of 
t he c h i l d  being ab l e  to i n t e r p r e t  t he  word problem by a c t i n g  out  what  
was happening using the models.  Some of the problems had a range of  
p o s s i b l e  s o l u t i o n s ,  w h i l s t  o t h e r s . h a d  but  one answer.  I t  was 
i mpor t an t  to a l l ow d i scuss i on  between the  c h i l d r e n  as what was 
happening in the problem.  The types of problems were:
ACTION PROBLEMS
Change ( Resul t  unknown)
1 The King had 3 apples
The Queen gave him 5 more apples
How many apples does the  King have now?
2 The King had 8 apples
He gave 5 apples to the Queen
How many apples does the King have now?
Change (Change unknown)
3 The King had 3 apples
The Queen gave him some more
Now the King has 8 apples
How many apples did the Queen g i ve  him?
4 The King had 8 apples
He gave some to the  Queen 
Now the King has 3 apples  
How many apples did he g i ve  the Queen
Change ( S t a r t  unknown)
5 The King had some apples  
The Queen gave him 5 more 
Now the King has 8 apples
How many apples did the King s t a r t  wi th?
6 The King had some apples
He gave 5 apples t o  the Queen
Now the King has 3 apples
How many apples did the King s t a r t  wi th?
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Equal i  si  nq
7 The King had 3 apples  
The Queen had 8 apples
What could the King do to  have as many the Queen?
8 The King has 8 apples  
The Queen has 3 apples
What could t he  King do to have as many as t he  Queen?
9 The King has 8 apples  
The Queen has 4 apples
What could the King do to have as many as t he  Queen?
10 The King has 4 apples  
The Queen has 8 apples
What could the King do t o  have as many as t he  Queen?
I n e q u a l i  si  nq
11 The King has 4 apples  
The Queen has 4 apples
What could the King do t o  have more than t he  Queen?
12 The King has 4 apples  
The Queen has 4 apples
What could the King do t o  have l ess  than the  Queen?
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S T A T I C  PROBLEMS
Combine (combine va l ue  unknown)
13 The King has 3 apples  
The Queen has 5 apples  
How many do they have a l t o g e t h e r ?
Combine (subset  unknown)
14 The King and the Queen have 8 apples a l t o g e t h e r
The King has 3 apples
How many has the Queen?
Compare ( d i f f e r e n c e  unknown)
15 The King has 8 apples  
The Queen has 5 apples
How many more has the  King?
16 The King has 8 apples  
The Queen has 5 apples
How many l ess  has the Queen
Compare (compared q u a n t i t y  unknown)
17 The King has 3 apples
The Queen has 5 more apples than the King 
How many has the Queen?
18 The King has 8 apples
The Queen has 3 l ess  apples  than the King 
How many has the Queen?
Compare ( re - f erent  unknown)
19 The King has 8 apples
He has 5 more than the Queen
How many has the Queen?
20 The King has 3 apples
He has 5 apples l ess  than the Queen
How many has the Queen?
P a r t - p a r t  whole (subsets)
21 The King has 8 apples
3 apples are r ed ,  the  o t her s  are green
How many green apples has he?
22 The King has 3 green apples and 4 red app l es .
How many apples has he a l t o g e t h e r ?
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